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No Longer, “Just Lumber” 


HE Long-Bell Lumber Company, the 
largest distributor of Southern Pine 
in the United States, announces that here- 
after the product from its twelve great 
saw mills will be marked with this design 


gt 


This progressive age demands 
named goods. Heretofore 
lumber has not been consid- 
ered adaptable to trademark- 
ing, but this company believes 
that the public is as much 
entitled to know the identity 
of the manufacturer of the 
lumber it uses, as the food it 
eats or the clothing it wears. 


€LL 


It is no longer necessary to 
ask for ‘‘just lumber.’” Wheth- 
er your requirements be large 
or small you may specify 
LONG-BELL brand with the 
same assurance and satisfac- 
tion that accompanies the pur- 
chase of any commodity that 
bears the maker’s guarantee 
in the shape of a trademark. 


Ask your dealer for Long-Bell brand lumber, 


The Long-Bell Lumber Co. 


R. A. Long Bldg., 


Kansas City, Mo. 


Manufacturer of Southern Pine, hardwood, oak 
flooring, and creosoted lumber, ties, posts, 
poles, piling and wood blocks. 




















January 25, 1919 


es A eee 


SCIENTIFIC AMERICAN 


Reproduced from an actual photograph of a Republic 3}4-ton truck 


SOME PITTSBURGH USERS 
OF REPUBLIC TRUCKS 


Riter-Conley Mfg. Co. 
Carnegie Steel Co. 

Dauler, Close Furniture Co. 
Equitable Gas Co. 

H. C. Frick Coke Co., 

Blanck’s Transfer Co. 
Gerstner Boiler Works 
Pennsylvania Hide & Leath.Co. 
Hope Natural Gas Co. 
Pittsburgh Foundry & Mch.Co. 
Keystone Bronze Co. 

Armour & Co. 

Liberty Refining Co. 

Beaver Refining Co. 

Am. Sheet & Tin Plate Co. 
May Lumber Co. 

Baker Office Furniture Co. 
Am, Fdry. & Construction Co. 
Meadow Lands Coal Co. 
Ziegler Lumber Co. 

Geo. R. McAbee Pdr. & Oil Co. 
Consolidated Ice Co. 

W. E. Osborn Co. 

P. & A, Telephone Co. 
Homestead Steel Works 

Best Company 

People’s Natural Gas Co. 
Keller Piano Co. 

Petroleum Products Co. 
Consolidated Coke Co. 
Marshall Bros. Elevator Co. 
Columbia Steel & Shafting Ca 
Pittsburgh Coal Co. 
Follansbee Bros. Co. 
Pittsburgh-Des Moines St’1Ca 
Equitable Coke Co. 

Famous Biscuit Co. 

Enterprise Stamping Co. 
Pittsburgh Leather & Glue Co. 
Duquesne Packing Co. 
Pittsburgh Melting Co. 
Railway & Industrial Eng. Co. 
Kelly & Jones Co. 

Vanadium Alloys Steel Co. 
Western Electric Co. 
Bituminous Coal Corporation 
Aluminum Co. of America 
The Fairbanks Co. 

Pittsburgh Bureau of Engin’ng. 
Copeland Coal Co. 





The Torbensen Internal Gear 
Drive, used in all Republic 
Trucks, delivers 92% of the 
Motor power to the wheels. 
We know of no other type of 
drive that delivers as much. 
The entire load is carried on 
& separate I-beam axle. The 
driving mechanism has noth- 
ing to do but drive the truck. 


In Pittsburgh, with its hills and heavy hauling, 
where power and stamina are absolutely essential; 
half of al/ the motor trucks in use are Republics. 


“We found Republic Trucks so satisfactory in 
spite of over-loading and strenuous over-time ser- 
vice that we have just purchased another Republic,” 
say Best Company, manufacturers of pipes, valves, 
etc. 

“Because of the demonstrated efficiency of the 
first Republic we purchased, we are now using a fleet 
including 1%, 2, 3% and 5 ton, all Republics,” say 
W. E. Osborn Co., large wholesale produce dealers. 


“In spite of the severity of service in the oil and 
gas fields and over difficult country roads our 
Republic Trucks have been absolutely trouble- 
proof,” say People’s Natural Gas Company. 


“Even the additional abuse of war-time driving 
has had no apparent effect on the Republic Trucks 
which we have had in operation for three years. 
They continue to give the most satisfactory service,” 
say Ziegler Lumber Company. 


Other examples of Republic quality and depend- 
able service could be given without limit. Each of 


Republic Special, with body . . . $1295 
Model 10--1 Ton, with Express body . 1535 
Model 11—1'% Ton, chassis . . p 1885 





What PITISBURGH Thinks of Republic 


the owners listed in this advertisement and hun- 
dreds of others have learned the efficiency and 
economy of hauling with Republic Trucks. That 
is why there are as many Repubiic Trucks in 
operation in Pittsburgh as there are of all other 
makes combined. 


In every city, in town and country — wherever 
motor trucks are used — Republic Trucks will be 
found, in constantly increasing numbers, performing 
hauling tasks of the most exacting kind. 


Republic Trucks are designed and produced by 
specialists who know the severest conditions met 
by trucks in any kind of hauling anywhere and pro- 
vide ample strength and power to meet them. 


More than 1300 Republic Service Stations, dis- 
tributed all over the United States, insure prompt 
reliable service to Republic Truck users everywhere. 


There’s a Republic Truck to exactly fit the needs 
of your business. See the Republic dealer and let 
him help you select the model which will best meet 
your requirements. 


REPUBLIC MOTOR TRUCK CO., INC. 
Alma, Michigan 


Model 12—2 Ton, chassis . $2275 
Model T—3'% Ton, chassis j 3450 
Model V—5 Ton, chassis ; 4 4750 


All prices F. O. B. Alma, Michigan 
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Internal Gear Drive 


MOTOR TRUCKS 








Built by the Largest Manufacturers of MotorTrucks in the World 
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ELECTRIC MOTORS 
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Story on story the steel framework of the 
office building lifts its lattice against the 
sky. 


Beam after beam, girder after girder, 
slips into place. Swiftly the skeleton takes 
form and becomes a many windowed mass 
of steel, stone and concrete. 


But the mere building is not enough. 
Ready to give elbow room to an army of 
15,000 workers, it must include means to 
carry them swiftly and safely to their 
offices. Its twentieth floor must be as 
easily available as its third. Reaching the 
street must be a matter of but moments, 
and little trouble for workers on any floor. 


Yet few realize how necessary is the 
machinery of transportation that fills and 


working day. 
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Raising the Skyline 


Starting the workers of great 
buildings on their homeward trip 
—carry ing them up floor after floor 
in the morning, is an enormous task 
even for an electric elevator. West- 
inghouse Motors and Controllers 
render this service unfailingly every 







empties the many floors of the modern 
office building. 


Without quick, sure, perfectly controlled 
elevators, no sane architect would design 
a building of forty stories. 


Without electricity, which alone meets 
all the power, speed and control require- 
ments of the elevator, there would be no 
Woolworth Building, no Equitable Build- 
ing, no Metropolitan Life. 

Without electricity, New York’s skyline 
would be low and level, and the whole 
thirteen miles of Manhattan Island’s 
length would be needed to house its 
office workers. 

Truly, the electric motor has been as 
vital as steel in raising the skyline to where 
it stands today. 


Here, as in every other place of business, commerce and 
manufacture, for which dependable, flexible power is re- 
quired, Westinghouse has taken an important part. West- 
inghouse Elevator Motors and Controllers serve today in 
many of America’s best known buildings. 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 


East Pittsburgh, Pa. 


house 
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Submarine Range-Finding by Means of Re- 
flected Sound Waves 


At best, submarine visibility is limited to a few 
f% hundred feet. Even with the most powerful 
searchlights and the most improved sighting means, 
deeply submerged objects can be detected only within a 
200-foot range, which, obviously, is too circumscribed 
for practical purposes. And it is that very fact that 
has brought about the submersible fighting craft, which 
can steal up to its intended victim, discharge its tor- 
pedoes, and get away without showing much more than 
its thin periscope for a 


plan view. A sound projector is mounted in the center of 
the horizontal arm, as shown. The entire apparatus is 
fastened to the bow of a ship as shown in the lower right- 
hand sketch. 

The submarine detector operates in the same general 
manner as the aerial apparatus of Mr. Ries. A sound is 
projected by the sound projector, and the reflected sound 
or echo is caught by the two megaphone receivers only 
when they are pointing toward the source of reflected 
sound. Thus the horizontal arm is swung about, while 
the two megaphone receivers are moved toward and 
away from each other, until the reflected sound is loudest, 


illustrations it is only shown in the original and simple 
form. The megaphones can be tilted downward as well 
as toward each vther, so that they can be brought to bear 
on any object on a different plane than the horizontal 
arm. The swinging of the horizontal arm and the 
megaphone receivers may be effected from the bow by 
means of a simple hand control, or mechanically or 
electrically from the bridge. 

In actual use, the operator wears telephone receivers 
much after the fashion of the radio telegraphist. The 
horizontal arm is slowly swung from side to side, while 
the sound projector is operated at intervals. When a 

suspicious sound is 





brief moment. 

But where the eyes 
fail the ears can be made 
to serve. Early in the 
anti-submarine cam- 
paign the Allied coun- 
tries set to work devel- 
oping sound detectors 
for indicating the pres- 
ence of U-boats. What 
success they met with 
has been and still re- 
mains a military secret, 
although it is positively 
known that most de- 
stroyers have been 
equipped with simple 
microphonic devices or 
“hydrophones.” The 
German U-boats have 
also been equipped with 
electrical ‘‘ears,’”? enab- 
ling them to hear the 
various ships and sub- 
marines about them. For 
the most part, however, 
these microphonic de- 
vices have served to 
give a broad indication 
of the presence of U- 
boats and other craft, 
and in no sense have 
they been employed to 
locate the exact where- 
abouts of the enemy. 

When the United 
States entered the war, 
and when the U-boat 
campaign was practic- 
ally at its height, several 
American inventors set 
to work on the submar- 
ine detector problem. 
Among them was Mr. 
Elias Ries, an electrical 
engineer of New York 
city, who worked out a 
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caught, or when an echo 
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is received, the operator 
immediately brings the 
horizontal arm into a 
definite position where 
the sound comes in loud- 
est, and then focuses the 
megaphone receivers for 
still louder sound, indi- 
cating that the best focus 
has been obtained. By 
means of suitable scales 
it is then possible to 
read the range and exact 
position of the sub- 
merged object, whether 
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it is a wreck, uncharted 
ledge, or sinister sub- 
marine. Because of the 
homogeneous nature of 
water and the use of the 
reflection principle, Mr. 
Ries claims that the 
range can be determined 
with the same accuracy 
as the conventional ar- 
tillery range-finder. 
Among the refine- 
ments of this apparatus 
which may be mentioned 
is the method of offset- 
ting the pressure when 
the vessel is on the 
move. The inventor 
makes use of a simple 
pitot tube arrangement 
whick compensates for 
the pressure on the front 
of the megaphone dia- 
phragm by a counter- 
pressure in the forward 
megaphone compart- 
ment; so that no matter 
what the speed of the 
vessel may be, the pres- 
sure is always equalized 
and the condition is 
practically the same as 








submarine sound-detect- 
ing apparatus of the 
type shown in the ac- 
companying drawings. 
Mr. Ries will be recalled by the constant reader as the 
inventor of the system of aerial “ears” for mariners, 
which permits the accurate positioning of icebergs, 
landmarks, other ships and so on during the thickest 
fogs, and which was described in these columns some 
three years ago. 

When it came to locating hidden submarines, Mr. Ries 
merely modified his aerial apparatus so as to make it 
available for use in water. The result is shown in the 
large drawing. His subaqueous apparatus consists of 
two megaphone receivers, A and B, pivoted at the ends 
of a horizontal arm. The latter member may be swung 
‘n almost any direction as shown in the upper right-hand 
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Oo., Ine. 
By means of this device, which was originally developed for the detection of U-boats, the mariner is able to 
locate wrecks, uncharted rocks and other submerged objects 


indicating that the apparatus is alined with the source 
of the rebounding sound waves. Now if the axial line 
of each megaphone receiver is extended, the two lines 
will obviously cross at the point where the rebounding 
sound waves originate. And with a base line (the arm) 
of known length, and with the base angles (formed by 
the position of the megaphones as compared with the 
horizontal arm) also known, it becomes merely a matter 
of simple triangulation to determine the crossing point 
of the two lines, which is the apex of the isosceles triangle 
thus formed. 

This type of submarine detector has been developed 
to a fine degree by Mr. Ries, and in the accompanying 


if the vessel were stand- 
ing still. If desired, the 
megaphones may be at- 
tuned to the sound waves of the projector, so that there 
will be practically no interference from other sounds, 
By means of a double contact button which disconnects 
the megaphone receivers when the sound projector is 
operated, the operator does not hear the projected sound 
waves until they are redistributed by a reflecting surface. 
And since it is extremely difficult to draw comparisons 
by sound means only, Mr. Ries has introduced sensitive 
electrical devices which give a visual indication of the 
comparative values of sound waves affecting each mega- 
phone. 

For many reasons it may be best to employ sound waves 

(Continued on page 82) 
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The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
news of the day. As a weekly journal, it is in a pesi- 
tion to announce interesting developments before they 
are published elsewhere 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 
articles are accompanied by photographs 





Port and Harbor Facilities 


NE of the most important papers presented at 

the War Emergency and Reconstruction Con- 

gress at Atlantic City in December last, was 
one bearing on the very serious question of the Port and 
Harbor Facilities of the United States. This matter is 
very intimately related to the question of the greater 
American merchant marine which is now in course of 
construction. 

The strange national complacency with regard to the 
absence of an American merchant marine disappeared 
with the withdrawal of hundreds of thousands of tons of 
neutral and German shipping from our commerce, and 
with the insistent demand for bottoms, resulting from 
the enormous purchases of munitions and war supplies 
by Great Britain, France, Russia, and Italy. Manu- 
facturers were hurrying shipments to the Atlantic ports, 
regardless of the dates of sailings of vessels and the 
limited storage facilities at those ports. Wharves, docks, 
freight yards, warehouses, etc., became choked with 
freight and, for miles behind the seaboard, sidings and 
tracks were congested with loaded freight cars. 

The solution of the problem was sought in the two 
directions of building a large merchant fleet and of 
increasing the efficiency of the port and harbor facilities. 
Investigations by the Shipping Board showed that the 
dry docks were utterly inadequate to meet the needs of 
the ships in use; that the methods and appliances for 
loading and unloading cargo in the majority of the 
ports were inefficient; that the marine terminals were 
inadequate; and that there was no coérdination of tow- 
age and lighterage facilities. As the result of its investi- 
gation, the Shipping Board created on May 23d, 1918, 
the Port and Harbor Facilities Commission. 

Careful study of the various elements entering into 
the export and import trade of this country has con- 
vinced the Port and Harbor Facilities Commission that 
one of the most important factors in the upbuilding of 
our maritime commerce is the adoption of a zoning 
system, under which exports and imports will flow 
through those ports which are within economic trans- 
portation distance of the points of origin and destination. 
Knowing the point of origin of a commodity, the deter- 
mination of the port through which it should be exported 
does not by any means depend solely upon proximity 
and railroad facilities. Other factors enter into the 
question, such as the percentage that is exported of the 
total of a commodity that is mined, manufactured, etc., 
at a given point. Statistics tell us the total amount of 
a commodity exported through our various ports, but 
we have no statistics showing the proportion of the total 
exports distributed by the several points of origin. 
Thus, we know that in 1914 Illinois produced three 
times the amount of agricultural implements that was 
produced in any other state, but it does not follow that 
the same proportion obtains in regard to exports. That 
is one of the subjects which the Commission now has 
under investigation. A like condition obtains in respect 
to the destination of imports. Statistics tell us the total 
amount of each commodity received annually at each 
of our ports, but we have no data as to the destination 
of these commodities. This is a matter of supreme im- 
portance, for the success of a port depends on its ability 
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to maintain an economic balance between its exports 
and its imports. Thus, a port may be the nearest point 
at which a vessel can unload; but if it cannot provide 4 
return cargo, the vessel will make another port at which 
such cargo can be obtained. The Commission is now 
engaged in determining what proportion of our export 
trade originates at each of the important centers of 
production, and to what points our imports are dis- 
tributed. With these statistics tabulated, the Com- 
mission will be able to establish an economic zoning 
system. 

The congestion at the North Atlantic ports was due 
mainly to the fact that 75 per cent of our war industries 
are located east of the Alleghany Mountains and north 
of the Potomac; and also to the fact that the Allies being 
our largest purchasers, there was an unprecedented 
movement of freight to the Atlantic seaports. 

The use of pier transit sheds as storage warehouses has 
been a serious handicap. The Commission recommends 
the construction of adequate warehouse storage facilities, 
inshore and adjacent to the transit sheds, as the most 
effective way of increasing the efficiency of the marine 
terminals. 

It must be understood that the Shipping Board does 
not possess any authority to finance the improvements 
necessary in the various harbors of the country, and it 
believes that the best guarantee of the success of a port 
is the investment in its improvements by those who will 
be benefited by the resulting increase of its business. 
To this end, the Commission has urged the municipal 
officers of all seaport cities to coSperate in the appoint- 
ment of Port Commissions, whose functions will consist 
in stimulating interest in maritime commerce in their 
several communities and in the territory tributary to 
their respective ports. 

When the ships now in course of construction are 
completed, there will be approximately 17,300,000 dead 
weight tons of shipping under the American flag. That 
tonnage will call for a very large equipment of dry docks 
and marine railways—in immense undertaking in itself. 
Furthermore, the Commission is recommending the 
extensive introduction of modern, improved appliances 
for the loading and unloading of freight. 

We can well believe that each step taken by the Port 
and Harbor Facilities Commission in the course of its 
investigation has served to impress it with the impor- 
tance and magnitude of the task with which it has been 
entrusted. 

Compared with our wealth and our vast and ever- 
growing commerce, our port and harbor facilities are 
woefully inadequate; and in our great effort to build, in 
a few years’ time, a merchant marine which normally 
would call for several decades of growth, we must not 
forget that our port facilities are also far below require- 
ments and that they must be enlarged, improved, and 
thoroughly modernized, contemporaneously with the 
construction of our new merchant marine. 


Our Achievements in Aviation 


ITH the raising of the ban of censorship, the 
story of America’s effort in the air can at last 
be told in its entirety. It is a remarkable 

story; for it tells how the United States, in the brief space 
of a year and a half of war, established a gigantic aero- 
nautical industry, built up a huge fleet of airships of all 
kinds, trained an army of airmen, and ‘developed a 
standardized airplane engine as well as several all- 
American types of airplanes. 

It has remained for Major-General George O. Squier, 
Chief Signal Officer of the Army, to give us real facts 
and figures concerning our aerial activities. This he 
did during a recent address before the American Institute 
of Electrical Engineers in New York City. The facts 
and figures given below are his. 

At the outbreak of the war we had a negligible air 
fleet, comprising a handful of training planes and about 
as many trained fliers. There was no real aeronautical 
industry. Our aeronautical engineers and designers 
were so few as to be negligible. But once we entered the 
war, our Government immediately realized the impor- 
tance of aviation. The $10,800,000 appropriation 
granted in the act of May 12th, 1917, the $31,846,000 
and finally the $640,000,000 left no doubt that we were 
in earnest. 

As to what has been done, we first learn that 8,600 
fliers have been trained in this country since the war began. 
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Monthly graduations at the flying schools have con- 
stantly inereased. Figures prove our training fatalities 
to be less than those of any other country. Our students 
have flown more than 880,000 hours, which is the equiva- 
lent of 66,000,000 miles. The monthly average in the 
United States has been only one fatality for each 3,200 
hours flown. 

More than 16,000 Liberty engines were produced in 
the calendar year 1918. To November 11th, 1918, more 
than 14,000 Liberty engines were produced, equivalent 
to 5,700,000 brake horse-power. 

On November 11th, 1918, there had been developed, 
tested and adopted by the Army four airplanes, on which 
production would have started this year. They were 
the Lepere, the De Haviland 9-A, the Martin twin- 
engined bomber, and the Loening two-seater fighter. 
The first three were equipped with the Liberty engine, 
while the last carried the Hispano-Suiza engine, also being 
turned out in quantities. 

To turn out the vast number of machines shipped 
overseas, an industrial army of about 350 firms and 
corporations, employing more than 200,000 men and 
women, had to be mobilized. A cotton fabric had to be 
developed to take the place of the linen formerly used 
for airplane wings. Huge lumber camps had to be 
organized in the Northwest, in order to obtain the spruce 
and other lumber required. 

Meanwhile the Navy erected the large Naval Aircraft 
Factory for building its own planes. It developed a 
huge flying boat, equipped with two Liberty engines, 
for anti-submarine, convoying, and coast-patrol work. 
It developed a still larger flying boat, equipped with 
three engines, which recently carried 51 passengers. 

Many achievements were scored in the research field. 
Our chemists worked out a commercially practicable 
method of obtaining non-inflammable helium gas for 
balloons and airships, thus placing these lighter-than-air 
craft on a more equal footing with the airplane type. 

All in all—and the foregoing is only the barest outline 
of what has been done—our record in the air has been 
one of the greatest surprises of the war. 


Electric Waves from Ocean Tides 


BSERVATIONS which indicate that there is a 
subterranean electric wave analogous to the ocean 
tide and derived therefrom have been made at the 

St. Louis observatory on the Island of Jersey, and recently 
reported before the French Academy. The iron pipes 
which deliver gas and water, respectively, to the observa- 
tory,on being tested by a sensitive galvanometer showed 
the existence in the ground of an electro-motive force of 0.1 
volt, whose variations were registered photographically 
through a period of ten months. In the opinion of the 
observer, M. Mare Dechevrens, the current is evidently 
affected by action of the moon, through the oceanic tides. 

The voltage exhibits a maximum value twice a day 
and a minimum value twice a day; the two oscillations 
are almost equal, like those of the level of the sea. 

The entire variation is accomplished in about 
twenty-five hours of solar time; the maxima and the 
minima for any given day therefore occurred 50 minutes 
later than upon the day before. This is precisely like 
the daily retardation in the passage of the moon to the 
meridian and like the daily retardation of the tides. 

If it is really the movement of the waters which is 
the origin of the electric current observed we would not 
expect to find the maximum voltage concurring with high 
tides. The maximum electro-motive force may be con- 
nected with low tide, preceding it by two hours. 

The maximum amount of attraction upon the water 
by the sun and the moon acting together takes place at 
the time of the equinoctial new moon. At Jersey, the 
highest tide which results from this action in concert is 
not produced until after the lapse of an interval of 40 
hours and 30 minutes on the average. The greatest 
variation in the electro-motive force at the same period 
is registered as a minimum of voltage about 38 hours and 
30 minutes after the rise of the new moon, or two hours 
before the highest tide of the year. 

During the development of the tide at Jersey the 
sea rises during a period of 5 hours and 40 minutes but 
requires 6 hours and 40 minutes to fall. In the case of 
the electric current the intervals of time which most 
closely accord with those of the tide are 5 hours and 15 
minutes for the diminution of the voltage and 7 hours and 
18 minutes for its increase. 
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Electricity 

A Simple Cable Connecter has been in use for some 
time past, in Germany and other European countries. 
It consists merely of a flat metallic tube in which a series 
of notches are made with a special tool, after the two 
ends of the cable to be joined are properly inserted. 
The contact is said to be perfect, and the grip is such that 
the cable breaks before the connector gives way. 


Wireless and Morale.—Since the armistice brought 
hostilities to an end it has been learned that the morale 
of the population of Lille was maintained by news given 
from a French wireless station hidden from the Germans, 
according to Wireless Age. Good news spread quickly 
through underground channels. The people knew that 
10,000 American soldiers were arriving daily. Airplanes 
also dropped many leaflets, which were eagerly taken 
despite German efforts to prevent their distribution. 


Efficiency of the Moore Light.—A contribution by 
Dr. M. Wolfke to the Bulletin of the Association Suisse 
des Electriciens refers to some tests carried out on a 
Moore tube installation using carbon dioxide gas. Fig- 
ures for the consumption varying from 4.7 to 6.0 watts 
per hefner-candle are given, and it is shown that the 
former was apparently a minimum when the installation 
consumed about 2,000 watts. In the case of tubes filled 
with nitrogen the efficiency is much better, about 1 to 2 
watts per hefner being recorded, while the Neon tube 
operates at less than | watt per hefner. It is known also 
that the efficiency of the CO2 Moore tube can be materi- 
ally improved by introducing a choker in the primary 
circuit with a view to producing a modification in the 
form of the wave. 


British Radio-Telegraph Schemes.—lIt is reported 
that various schemes are under consideration for the 
development of radio-telegraphy throughout the British 
Empire, particularly in the Far East, the Pacific, and 
the West Indies. It is proposed to establish stations 
at Singapore, Colombo and Hong Kong that will be able 
to communicate with the systems about to be established 
in China and with those already existing in Japan. The 
stations to be established in the Southern and Western 
Pacific will come into line with the Australian and New 
Zealand systems. Some of the islands of the British 
West Indies are already connected by radio telegraphy, 
but it is proposed to extend and improve the system so 
that all the colonies in the Caribbean Sea will be in com- 
munication with each other and with London. All 
these systems will be state owned. 


Rivetless Ships.—The Committee of Lloyd’s have 
recently carried out a series of experiments to determine 
as far as can be done by means of tests and analysis, the 
general trustworthiness of structural connections effected 
by electric welding and,their capacity to stand the strains 
to which they would be subjected in practice. The Com- 
mittee had before them the report from the society’s 
Chief Ship Surveyor on the results of these experiments, 
and to assist them in their deliberations a demonstration 
Was given at the society's offices. After careful con- 
sideration, the Technical Committee decided to recom- 
mend to the General Committee for approval certain 
recommendations put forward by the Chief Ship Sur- 
veyor as all the conditions on which, as a tentative 
measure, welding might be adopted instead of riveting in 
the construction of vessels intended for classification in 
Lloyd’s Register Book. 


Electroplating to Balance Shells.—According to 
L’Usine, in most munition work there will be found in 
spite of the care of the mechanical processes, a certain 
number of shells that are badly balanced. It is desir- 
able, if ‘possible, to save such shells, and various 
methods of restoring the balance have been tried. 
For example, acids have been employed to reduce 
the surface at specified points, but this gives rise 
to irregularities and involves certain dangers in 
manipulation. A better method, which has been more 
recently employed, is to deposit a certain amount of 
metal at the weak point “by a simple electroplating 
process. It is said that a deposit of 1.41 ounces is usually 
the limit necessary to correct a 3-inch shell, and with a 
current of 12 amperes the process takes three or four 
hours. Various devices are described for enabling dif- 
ferent defects to be eliminated, e g , for restoring the 
balance of a shell whose center of gravity is too low, or 
Situated eccentrically from the axis. 
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Expansion of Insulating Materials.—During the 
past year the Bureau of Standards has tested and heat- 
treated a number of synthetic insulating materials, such 
as ‘‘bakelite,’’ ‘‘condensite,”’ ‘‘formica,’’ etc., in order to 
obtain information required in connection with the 
Bureau’s spark-plug investigations. The tests show 
that, without exception, the substances above mentioned 
are unsuitable for use in delicate apparatus which may be 
subjected to temperatures above 60 deg. C. The ther- 
mal expansion soon vanishes, and continued treatment 
shows marked contraction and loss of weight of the 
specimen. The Bureau will publish a paper on this 
subject. 


Branch Hydrographic Offices in War Time.— 
During the war the various branch Hydrographic Offices 
of the Navy performed a large amount of special work in 
addition to their routine duties of collecting and dissemi- 
nating maritime information. Five of them were en- 
gaged in recruiting and enrolling; four gave instruction 
in navigation to Reserves and Naval Militia; others co- 
operated in naval intelligence work, purchase of sex- 
tants, compass inspection, cable censorship, and the 
‘Eyes for the Navy’? movement, which resulted in their 
obtaining, free of charge, some 2,300 marine glasses, 
besides numerous other instruments, as loans to the 
Navy. 

New United States Life Tables.—In the year 1916 
the U. S. Census Bureau published a collection of “‘life 
tables,’’ based on the census of 1910 and the mortality 
in the three years 1909, 1910 and 1911 for the six New 
England states, New York, New Jersey, /ndiana, Michi- 
gan and the District of Columbia. These tables were 
similar to those prepared by life insurance companies, 
except that they related to the entire population of the 
area covered instead of being limited to risks selected 
through medical examination or otherwise. The Bureau 
now announces that it has ready for publication a new 
series of similar tables exhibiting mortality conditions 
in 1890 and 1901 and during the decade 1901 to 1910, 
inclusive. In connection with certain tables there will 
be given commutation columns and data as to annuities 
and single and annual premiums at various rates of 
interest. 


New Quarters for the Hydrographic Office.—The 
hydrographer of the Navy, in his last annual report, calls 
attention to the urgent need of new and permanent office 
accommodations for the Hydrographic Office. Like so 
many other branches of the Government, the Hydro- 
graphic Office is now domiciled in rented rooms, which 
are both crowded and ill-adapted to the work carried on. 
In this connection Admiral Schroeder revives the project 
of consolidating the Hydrographic Office with the Naval 
Observatory, i. e., a return to the arrangement that 
existed prior to 1866, and notably in the days when the 
achievements of M. F. Maury shed lustre on these two 
establishments of the Government. The lease of the 
present quarters expires in 1923, which would be a favor- 
able time for the proposed amalgamation. The hydro- 
grapher’s plan is to erect a building for his office in the 
Naval Observatory grounds, where ample space is 
available. 


The National Physical Laboratory, the leading 
establishment in Great Britain devoted to scientific 
research, has grown so rapidly under stress of war require- 
ments that it now has a staff of 532, as compared with 
26 in 1902. The last annual report, although as in 
previous years since 1914 chiefly notable for the things 
that, for military reasons, it omits to mention, is an 
impressive record of strenuous and valuable work. New 
buildings are in course of construction to provide facili- 
ties for manufacturing a certain class of gages and for 
testing glass vessels for chemical work—both undertak- 
ings being on behalf of the Ministry of Munitions. The 
number of munition gages tested at the laboratory has 
amounted to nearly 10,000 a week. Additional large air 
channels have been required to meet the demands of the 
Air Ministry. More than 3,000 clinical thermometers 
have been tested per week. Three new clinical test baths 
have been provided, each having a capacity of 600 ther- 
mometers a day. Under the head of optics, besides 
routine testing on a large scale, important work has been 
done in testing the refractive properties of optical glass 
and in simplifying the calculation and design of optical 
systems. 





Aeronautics 


Airplanes for the Sportsman.—Now that the 
military aviator is returning to peaceful pursuite there 
are many who believe that he will not give up flying. 
Indeed, there are several aircraft constructors who are 
already offering inexpensive airplanes for private use. 
One of the offerings is in the form of a small biplane, 
designed ‘‘for the man who rides his ranch, and the man 
who loves the air,”’ to quote the manufacturer’s announce- 
ment. It is known as the “‘ Dispatch Model” and sells 
for $2,500. The factor of safety is said to be high, while 
the cost of upkeep is low. 

Weather Forecast for Fliers.—The first aerial 
weather forecast to be issued in the United States was 
made public recently by the Weather Bureau in coépera- 
tion with the aerial mail service of the Post Office 
Department. It was as follows: ‘New York to Cleve- 
land, cloudy, 8 P. M. Snow near Lake Erie. Winds 
moderate northwest to north northwest, east of the 
Alleghanies up to 6,500 feet and moderate south winds 
west of Alleghanies, shifting to west southwest at about 
1,500 feet. Forecast, snow today, Monday, with in- 
creasing northeast to north winds up to about 6,000 feet, 
backing to strong northwest above.’’ Since the attempted 
inauguration of the New York to Chicago mail service 
between those and intermediate cities, it is understood 
that the forecast is to be extended to all the territory 
covered by the winged postmen. 


German Aircraft for Peace.—From such reports 
as have reached us since the signing of the armistice, it 
appears that the Germans are bent on making the most 
of their huge aeronautical establishment which was built 
up for military purposes. Almost immediately after the 
armistice was signed, the Staaken plant, located near 
Berlin, began converting the fighting planes on hand 
into commercial machines. The Germans have made it 
known to the entire world that they intend linking up 
all the European capitals with Berlin. Already, dozens 
of planes built entirely of aluminum have been trans- 
formed for an extensive aerial postal system. It is 
said that a huge machine is being built at the Staaken 
works for a transatlantic flight. The machine has a 
wing-spread of 198 feet and its multiple-engine power 
plant develops 3,000 horse-power. 


The Race to the North Pole.—It seems that 
Captain Bartlett is not going to have things entirely 
his own way in his airplane expedition to the North 
Pole, for at the present moment the British are also 
planning for a similar undertaking. So the airplane 
expedition may take on the complexion of a sportsman- 
like air race, with the Americans represented by Captain 
Bartlett and the British by Salisbury Jones of the 
British Northern Exploration Company. Captain 
Bartlett contemplates going to the Far North by way of 
North Greenland, while Mr. Jones is going by way of 
Spitzbergen; which, when reduced to mathematics, 
means that the Americans will have some 2,000 miles 
to go while our British cousins will have only 900 
miles of journey. Mr. Jones believes that his expedition 
can make the flight in about nine hours, 


An American Passenger-Carrying Record.—Re- 
cently, the NC-1, a U. S. Naval seaplane, broke the 
world’s record for passenger carrying by flying with 
50 passengers at the naval air station at Rockaway, 
N. Y. No special modifications of the plane were made 
for the flight, which was intended to demonstrate the 
machine’s lifting power. The NC-1 is the first American 
tri-motored seaplane. She is of the flying boat type, 
with wings having a spread of 126 feet. With three 
low-compression Liberty motors of 385 horse-power each, 
the huge seaplane makes a speed of about 80 miles an 
hour. With the 50 passengers the seaplane developed 
72 miles an hour. It is not believed that this record 
will long endure, for there are many giant airplanes and 
seaplanes now ready for flight or almost ready, which will 
soon challenge the present record. ‘The day of the large 
heavier-than-air machine has arrived, and the com- 
petition seems to have swung from the lighter and faster 
machines to the large weight-carrying machines. After 
all, the latter are the ones that have a true commercial 
value, which accounts for this change in effort. Caproni, 
the Italian exponent of huge machines, is reported to have 
a triplane of 2,100 horse-power, which should carry about 
70 passengers, while another rapidly nearing completion, 
should carry 100 or more passengers. 
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The Voice of the Sea 


s Favorite Nooks on the Shores of the Atlantic and the Pacific 


By LeRoy Jeffers, F.R.G.S. 
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NE of the most beautiful sections of our Atlantic 
coast is that of the north shore of Massachusetts. 
Extending from Nahant to Cape Ann and beyond to the 
fascinating sand dunes of Ipswich may be found a sur- 
prising variety of delicately curving beaches, rocky 
pine-clad points, and brown wave-swept 


The surf at the entrance to San Diego harbor 


the bay the sails of pleasure craft are flitting back and 
forth before the breeze. The summer visitors stroll 
along the beaches in the sunshine or loiter in the moon- 
light when the sea is calm; but none are here when the 
storms of winter sweep in with sudden fury from the 


Sometimes twenty or more feet in height, they tumble 
one upon another, changing from green to frothy white 
and singing with ten thousand voices which the wind 
gathers into one, bearing it inland over the snow for miles. 

Regretfully must one rely on memory to picture the 
surpassing grandeur of the greatest storms, 
for they often reach their height with the 





reefs and ledges over which the sea mur- 
murs softly in summer, and storms wildly *: 
in the great gales of a northern winter. Ke 

At Swampscott-by-the-Sea, one fiads a 
charmingly varied coast line with bold, 
forbidding cliffs and wooded hills. The 
view from the tower of Phillips School is of 
surprising extent’ and beauty. Beyond 
the slender finger of Lincoln House Point 
is anchored a remnant of the fleet of 
schooners that in former days sailed to the 
Grand Banks, returning laden to the 
water's edge with cod, haddock and hali- 
but. In the distance Egg Rock rises boldly 
from the ocean near the long peninsula of 
Nahant, while on the horizon the South 
Shore often looms in fanciful mirage. 
White sails gleaming and coastwise steam- 
ers trailing long ribbons of smoke pass in 
and out of Boston harbor. Across the 
water are the spires of Lynn, and beyond 
are the towers and domes of Boston. 








t camera to record. 


tide, too late of a winter afternoon for the 
I know of no more 
fascinating branch of photography than 
surf work, for it involves the most un- 
certain conditions of storm and of light 
combined with the constant thrill of danger 
from wind and wave. To operate a large 
camera with tripod in a gale involves lively 
work. How rarely does the sun peer 
through the clouds at just the right mo- 
ment, and how often does the height and 
composition of the next wave surpass the 
one which has been photographed! As a 
wall of foaming water comes sweeping 
into a rocky cove, carrying everything 
before it in wild confusion, one’s decision 
must be made in an instant, for in the next 
moment one may find himself amid the 
seaweed and driftwood waist-deep in the 
briny sea. Often one must steal far out 
on treacherous, wave-washed rocks in order 
to look shoreward toward the spray- 








Landward the eye roams over a vast 
forested area of roiling hills, while the 
north affords a glimpse of Salem and the sea. 

On the beach among the clam shells and lobster pots 
one may find the masters of many a long-departed vessel 
ready to spin their yarns of storm and shipwreck. Dor- 
ies laden with the morning’s catch of fish or with men 
returning from the nets are constantly arriving, and on 


The surf from the backwash at Coronado 


broad Atlantic. In the southeast gales the waves come 
short and choppy, breaking in white-caps far out upon 
the sea; but the full power of the ocean comes majestic- 
ally with wind and tide in the great northeast storms 
whose mighty waves roll in unbroken to the shore. 


covered cliffs. One has not only to watch 

for and to capture the wave at its instant 
of highest ascent, but one must also note from the corner 
of his eye the approach of a billow likely to engulf him. 
Often have I struggled against a gale that threatened to 
hurl me into the foaming cauldron of the sea, crouched 
to await a moment of sunshine at the right instant fora 























Where two seas meet on the Lynn breakwater 


The surf at Little’s Point, Swampscott 
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picture, only to be forced to run for life 
from a rear attack of which no warning 
had been given. Happy is he who can 
outdistance the wave, for the alternative 
is to cling desperately to the rocks while 
seeming tons of spray drench one in a 
smothering icy downpour. 

What inexpressible joy is mine on sunlit 
mornings to wander alone along the shore, 
responding with all my being to the great 
waves, soaring mountain-high upon the 
rocks in radiant foam. Deep creamy 
froth is spread upon the water, and the 
air is full of the sublime music of the sea. 
Even in mountaineering I have found no 
grander manifestation of power than that 
of the awakened sea. The wild fury of the 
avalanche, expending its energy in a few 
brief moments as it sweeps all life from its 
pathway, is less impressive than is the 
measured attack of wave after wave rolling 
in from the ocean to break upon the cliffs 
in ever-changing forms of beauty and 
wonder. What exhilaration there is in 
watching these great upshoots of spray 
mounting higher and higher with the in- 
coming tide, until they call forth one’s 


deepest shout of admiration and one’s keenest longing to 
Sometimes the surf is heavy, 
attacking the rocks in solid masses, and forcing the very 
Again at nightfall, 
bleak and chill, the surf towers ghostly against the leaden 


share his joy with another. 
air to vibrate with its intensity. 


sky, and the wail of the wind sends one 
shivering on his homeward way. 

On peaceful evenings, at Ocean House 
rocks, the deep orange moon sparkles 
softly upon the velvet waters, while the red 
eye of Egg Rock gleams across the bay, 
and beyond are Boston light, the Graves, 
and Minot’s Ledge, flashing intermittently. 
In northeast storms, the great green rollers 
break upon these rocks in magnificent 
avalanches of pure white foam. Unfor- 
getable are the seascapes in which the 
enormous globe of the sun, sinking in a 
purple sky, glows with deepest vermilion 
and crimson, painting an _ indescribable 
pathway of brilliant, changing color across 
the foaming water. Surpassingly beau- 
tiful is the iridescent mirror at the path- 
way’s ending on the sand. Each wave 
spreads a fairy film of creamy white and 
green upon its surface, and, retreating, 
awakens the hidden fire of a million opals. 

In summer one may clamber over the 
rocks from Galloupe’s to Little’s Point in 
safety, peering into the ocean gardens 


where the dark red and brown masses of the seaweed 
rise and fall with the swell, and the long ribbons of the 
Crabs and fishes roam at will 
amid these forests, and in the tiny pools left by the tide 
Sea gulls ride upon the waves or 


kelp wave to and fro. 


the star fish linger. 
gather in noisy confusion upon the rocky 
isles. Beyond the ledges are the weather- 
beaten sails of the fishing schooners. 
Bringing sweet odors from the wild rose 
and the bayberry, the wind wanders along 
the point, nodding the thick rich sprays 
of the sea-loving golden-rod. Red and 
brown are the grasses, brown and red and 
gray are the wave-worn ledges. To the 
artist’s eyes they glow with color like 
flower fields of rich orange and delicate 
pink. At low tide their sides are shaggy 
with seaweetl and banded in white with 
barnacles. Beyond Little’s Point is a long 
steep beach of beautifully rounded stones 
which the sea has for centuries been grind- 
ing into coarse yellow sand, singing as it 
rolls the pebbles up and down. Delicate 
sea mosses of white and purple, of green 
and red, are cast up by the waves which 
curve in stately deliberation as they break 
upon the shore. Farther on is the quaint 
old town of Marblehead. If you have not 
followed its narrow and winding streets, 
studied the curious legends upon its ancient 
gravestones, or watched a yacht race from 
the rocks of Marblehead Neck, you have 
Joys awaiting you. 

Along the wilder portions of the Swamp- 
Scott coast no one is found to brave the 
winter storms. Glorious days are these 
in which the throbbing heart of the sea 
beats loudly, and the water lashes itself 
into froth which the wind gathers and rolls 
up the beach or carries in shreds high over 
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The height of a storm on the Massachusetts cliffs 


the cliffs. Terrible nights are these in which the air is 
filled with blinding sleet and snow, and the sea with 
jagged ice and wreckage. Tearing the seaweed and the 
kelp from their moorings, gathering the driftwood of 
countless wrecks, and even seizing the stones in their 

















A winter-time view of the automatic flood gates, showing them 
in closed position 


pathway, the waves hurl them all with uncontrolable 
fury against the cliffs. Mountains of foam rise grandly 
over a hundred feet in the air, the ground on which one 
stands seems to tremble, and only with the utmost diffi- 
culty may one avoid being swept away by the gale. 
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Section through the automatic flood gate showing, by dotted line, its 
position when fully opened 


The dam is a concrete structure, 17 feet high. 
interesting feature 
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Many the hapless schooners, seeking the 
port of Boston, that have left their whit- 
ened timbers strewn along this shore. 
Many the crews that have fought in vain 
for life, escaping the cruel rocks of Nahant, 
only to be driven by the gale across the 
bay into the jaws of death on these dread 
ledges. One terrible winter night, amid 
the enveloping darkness of a great blizzard, 
a bark from Spain came laden with wine, 
seeking safe harbor at Boston. Losing 
their reckoning, dragging their anchors, 
helplessly awaiting their doom, all the 
sailors reached their final haven that night. 
The following day their bodies were found 
rolling in the snow-filled surf by their 
comrades of the sea, the Swampscott 
fishermen.’ Across the outlying recks were 
the anchor chains of the bark, and amid 
the wreckage was its name, “Tedesco.” 
Long years have passed, and over the sea 
have swept unnumbered storms; but still, 
on wintry days, between their games of 
chess and checkers, the fishermen tell us 
why these rocks are called Tedesco. Only 
a little later the “Fred Bliss,’’ bound for 
Boston from the same port as the 


*Tedesco,”’ was driven one night high upon the near-by 
rocks of Galloupe’s 
frozen crew were able to make their way to land where 
they broke into a summer cottage and found safety 
until the coming of morning. 


Point. Fortunately the all-but- 


To love the sea and to respond to its 
varied moods is to find enlargement of 
soul. Its silent depths have claimed the 
hopes and the lives of an unnumbered 
multitude. Are there not hours in which 
one may hear it voice the mingled joys and 
sorrows of a common humanity? To the 
listening soul the sea is a wondrous harp 
on which the chords of life sound clearly. 

The scenery of the California coast is 
always delightful, whether we wander over 
the sand dunes and morning glories of 
Point Pinos, among the wave-worn cliffs 
and gray cypresses of the Monterey penin- 
sula, or in view of the purple mountains 
at Santa Barbara. Unknown to the 
North Atlantic coast are the wonderful 
blues and indigoes of the water, the fiying 

(Continued on page 82) 


Flood Gates That Take Care of 
Themselves 
At Nashua, Iowa there is a very interest- 
ing dam which impounds the waters 
of Cedar River for a hydroelectric plant. 
The 
is the means of keeping 


at a constant level back of the dam. 
Cedar River in time of flood rises rapidly and has 
a very swift current, and so flood gates were in- 


stalled in the dam which would open auto- 
matically in proportion to the increased 
pressure of the water and prevent an ex- 
cessive rise of water back of the dam. The 
design of the gate was borfowed from 
Switzerland where such structures are not 
uncommon. It consists of a pair of gates, 
each hinged at the bottom and connected 
at the top to a pair of walking beams. 
At the opposite end of the beams there are 
counterweights of concrete. 

Each gate is 46 feet long and is arranged 
to hold back a constant head of 7 feet. 
When the water rises, the gate swings 
down, and the counterweight is lifted. 
To compensate for the increase in leverage 
of the outwardly swinging gate the ful- 
crum of the walking beams is -correspond- 
ingly advanced. This is effected by the 
use of toothed wheels on the beams, en- 
gaging racks mounted on the cone¢rete 
buttresses of the dam, so that a rolling 
fulcrum is provided. A certain smount 
of adjustment is fugitished in the means of 
attaching the counterweight to the beam. 
Cam links are provided, as shown in the 
accompanying drawing, with a number of 
openings at various distances from the 
center, in which the connecting pins may 
be located. 

The gates are of steel covered with wood 
planking, and leather is used to prevent the 
water from leaking thtough the hing 
joint and also around the ends between the 
planking and the buttress walls. 
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Fig. 1. Effect of error in speed—estimate on 
submarine’s maneuver for position 


Note 


Fig. 2. Path of the torpedo when fired at various ranges 
In these three drawings 8, S’ &c submarine; v, v’ 


Curved or “S” Courses 


&c.= the ship 


Fig. 3. Effect of error in course—estimate on 
submarine’s maneuver for position 


A Protection Against Torpedo and Gunfire 


ARLY in the war ships were accustomed to steer a 

straight course and formed an easy mark for the 
submarine; but in 1915 all the allied nations adopted a 
method of steering on zigzag courses, and this proved to 
be probably the most effective of all the many devices 
to elude the torpedo. During the course of the war, 
Mr. Lindell T. Bates, Secretary of the Submarine De- 
fense Association, devised and patented a method for 
enabling ships to steer on continuous curved courses, 
in which there would be no straight course whatsoever. 
This method is an improvement upon the zigzag course 
and is a logical development of its principles. The 
Submarine Defense Association recently went on record 
with the statement that “This more than any other 
invention of the war time will aid submarine defense 
and profoundly affect coast defense, armament and 
naval tactics.” 

In order to reach a torpedo firing position, the sub- 
marine must submerge at a considerable distance and 
proceed under-water until she comes within firing dis- 
tance. This firing distance should be not over a thousand 
yards. Indeed, during the war, because of the difficulty 
of hitting, the German-U-boats are said to have received 
instructions, if possible, to get within 300 yards before 
letting go. At a range within 1,000 yards, if the tor- 
pedo is fired before the vessel puts her helm over, there 
is but little chance for her to avoid being hit 

For a torpedo firing position within a 1,000-yard range 
to be reached and a torpedo to be aimed with accuracy, 
the submarine captain must learn three things: (1) the 
course on which the vessel is steaming; (2) her speed; 
(3) and the range or the distance between submarine 
and ship. With this data she problem becomes simply 
one of the solution of triangles, in which the bearings and 
range of the ship and U-boat, speed of the ship and the 
torpedo, and the angle of torpedo fire, are utilized. The 
object of this calculation is to fire the torpedo at a point 


ahead of the ship so that it will cross the ship’s course 
at the time when the ship reaches that point. 


Effect of Miscalculation of the Ship’s Course, Speed 


and Distance 


The effect upon the success of a submarine’s maneu- 
ver for position of an error in estimating the course, 
speed or range of the vessel, may be very important. As 
may be seen from Fig. 3, an error in course—estimate of 
from LO to 20 degiees, in a direction which carries the 
vessel toward the U-boat while the latter, submerged, is 
approaching the 1,000-yard firing position—may result 
in the submarine, on emerging to make corrections find- 
ing itself so near the ship, that it will have to remain 
under water to escape gunfire and the depth bomb. If 
the submarine makes an error in course-estimate which 
carries the vessel away from the submarine, the latter on 
emerging will be so far from the ship as to be outside of 
torpedo range. If the submarine overestimates the speed 
of the vessel, ic can upon coming up for observation awaii 
the ship’s arrival or maneuver closer, but if the U-boat 
underestimates the ship’s speed, she will on emerging 
find that the ship has passed the desired firing position. 
This will be clear from Fig. 1. If the range or distance 
to the submarine has been underestimated, the oppor- 
tunity for torpedo attack may be lost. A serious over- 
estimation of the distance may bring the submarine too 
close and expose her to being rammed and sunk by fire 
and depth bombs. 

Now the estimation of the course upon which a ship 
is steaming and its speed are necessarily difficult to 
make with certainty. A series of observations is made 
at successive intervals, and it is the object of the various 
forms of camouflage tending to produce optical illusions 
as to the fore and aft axis of the ship, to render this 
calculation inexact. The problem of running under 
water for a given time and coming up for a final peri- 


scopic sight or series of sights before launching the 
torpedo within a distance of a thousand yards, is de- 
pendent upon the U-boat captain’s assumption that the 
ship will continue to steam at the estimated speed along 
a straight estimated course. If the ship, while the sub- 
marine is approaching submerged, should deviate from 
that course either towards or from the submarine, the 
latter on coming up may find either that she has over- 
shot the ship or that the ship has turned away and is too 
far away for any certainty of making a hit. It was 
this consideration that led to the use of zigzag courses. 

There is, however, always the chance that the ship 
may not have started on a new leg of the zigzag before 
the submarine comes up for verification of her position 
and that of the ship, and in this case the chances of 
hitting the target are good. It was consideration of this 
liability that led Mr. Bates to work on the problem of 
finding some means by which ships, whether one ship or 
a whole convoy, could steer upon courses, no part of 
which was straight, and he worked out an ingenious 
mechanism for steering curved courses, which has been 
tried out with very encouraging results. 

The types of courses adopted are designed to permit 
of the greatest speed and distance of travel for the ship 
with the largest immunity from torpedo or gunfire hits, 
and it consists of a succession of simple or compound 
graduated spiral arcs, so arranged that the curves melt 
into one another. Such spirals are selected as are of 
sufficient curvature to confuse observation by the U- 
boat, or by the gunnery officer of a warship or fort, and 
yet will be such as will not too much retard a vessel or 
cause her to lose too much distance as compared with a 
straight course. The embarrassment of a submarine 
captain in attempting to determine the course, speed and 
range of a vessel that is steaming on a curve will be 
evident. The problem is difficult enough when the 
vessel is steaming on a straight course, and from a distant 
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Fig. 4. “S” course and 
the other courses 


Fig. 5. These diagrams show the effect of change of position of a movable 
lubber-line upon a ship’s course 


Fig. 6. This cam acting on movable lubber- 
line produces a curved_course 
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submarine the angle of departure of a curved course is 
practically impossible of determination. 

During a long course of experiments in curved-course 
steaming, it was found that the retardation on the 
curved course with the easy angle of helm used, at all 
times is less than the whole retardation for a vessel 
steaming on a Zigzag course in which the changes of 
course are through a large are. 
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Conversely, if the lubber-line were moved to the left 
or port and the vessel were turned accordingly, the ship 
would be found to be heading east of that compass 
direction, the same number of degrees as the line was 
moved to the left of the longitudinal axis line of the ship. 

The principle of the course indicator is as follows: 
A lubber-line is marked on a rim which is rotatable 
about the compass card. If the line is moved to the 
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follow, the ship will automatically, because of the 
movements transmitted to the lubber-line from the 
cam, steer the desired course. A ship will carry several 
of these cams for as many different courses as may be 


desired. 
Curved Courses and Gunfire 
The value of the curved course as a protection against 
gunfire, whether from an enemy ship or a shore em- 
placement, will be evident at once, 





Automatic Course Indicator 


The automatic course indicator was 
prepared with the following ends in 


view: 0 


1. To enable a ship to steer zigzags, 
scientific ‘‘S” courses, spiral curves, 
or combinations of them, with pre- 
cision. 

2. To impose upon the helmsman 
in such navigation no duty in addition 
to the one to which time and experi- 
ence have accustomed him—namely, 
that of watching the compass and 
maintaining in alinement on it the 
normal zompass-mark. with a lubber- 
line. 
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MORTAR FIRE 


and Mr. Bates has published a de- 
scription of the employment of the 
course indicator, during a special 
maneuver of a ship, made before a 
certain coast fortification with the 
permission of the military authorities. 
The description of this interesting 
test follows: 

“Mortars are the main coast de- 
fense reliance. It is publicly known 
that they are generally fired in view 
of three observations, taken at 0 
seconds, 30 seconds and 1 minute. 
The angles and ranges noted on these 
occasions are used, with corrections, 
to locate the so-called ‘prediction 








3. To supply the navigation officer ¥ Mortar Ballery Prine oy eek point’ at the 2d minute and the ‘set- 
and helmsman at all times with _..»--0--0--Set Forward Points forward point,’ which adds the time 
definite information, in intervals of of flight of the projectile, and is the 
time and units of distance, relative point at which the shell is aimed to 
to the position of the vessel on the Fig. 7. This shows the difficulty of hitting a ship that is sailing on a fall. In the case of mortar fire, with 


zigzag, ‘‘S’’ course, or curve, and 
relative to the normal straight course. 

4. To provide an instrument suited 
to any vessel, whatever her speed, 
and whatever her variations in speed, 
her size and other characteristics, and 
adaptable to any type of compass, magnetic or gyroscopic. 
_ Ships are now navigated by using the helm so that 
what is known as a “‘lubber-line”’ on the fixed compass 
rim, which line is set in line with the vessel’s longitudinal 
axis, is kept opposite a selected compass mark on the 
compass card. Thus if a vessel proceeding north be 
desired to go east the helmsman turns the ship until the 
east mark of the compass is opposite the lubber-line. 
If, however, the lubber-line were not set in line with the 
ship’s axis, but were positioned on the fixed compass 
rim, say fifteen degrees to the right or starboard of the 
longitudinal axis of the ship, then the vessel would not 
be steering north, but 15 degrees to the west of north. 


dotted line and circles) fired at the ship. 


curved or “‘S’’ course 


It also shows the course as estimated by observers’ in a land fort; and the point of fall of shells (see 
It shows the difficulty of predicting the point at which a 
ship will be when the shell strikes. This difficulty is due mainly to the fact that the gunner's esti- 
mates of the future position of the ship are based upon the erroneous assumption that she is sailing 


on straight courses. 


left or right of the axis of the ship, then by causing the 
selected compass mark to follow it, the ship will go to 
starboard or port respectively. The helmsman today 
looks at a given course mark on the compass and keeps 
it opposite a fixed lubber-line. With the automatic 
course indicator, the helmsman keeps the same normal 
compass mark opposite a lubber-line which is movable. 
The movement of the lubber-line is brought about by 
means of a grooved cam as shown in our illustration, 
Fig. 6. The cam, which is contained within the bin- 
nacle is rotated by means of a small electric motor. 
It is evident that by cutting the cam to correspond 
with the curve or “S” course which the ship is to 


its high trajectory, this is between 45 
seconds and one minute for most 
ranges. It is the practice to calculate, 
therefore, for mortar fire, the future posi- 
tion of a vessel from one and three- 
quarters to two minutes ahead. On a 
straight course the prediction and set-forward points 
come close to the vessel’s actual course. Figure 7 
shows this fact for ranges between 8,000 and 9,000 
yards. Inspection of the results shows an average error 
of 35 yards. In regard to sinuous courses at the 
same range one finds for a cam course called 8S I an 
average range error in the set-forward point of about 
90 yards in range and 15 yards in deflection. On in- 
specting Cam 3 course one finds the errors are very 
great in the determination of the set-forward point. The 
Cam 3 course run at 8,000 yards range shows average 
errors in the location of the set-forward point of 175 
(Continued on page 82) 





The Final Solution of the Airship Problem 


Industrial Production of Helium and What It Means in the Future of the Airship 


HERE is a widely spread belief that the war, or 

rather the airplane, has ‘‘killed’’ the airship for 
military if not for naval purposes. This is a totally 
erroneous notion. What has come pretty near super- 
annuating the airship as an instrument of warfare for 
over-land operations is not the airplane; it is the unduly 
high fire risk involved in the use of hydrogen, the gas 
wherefrom airships have hitherto derived flotation. 

For this reason the development of a hydrogen sub- 
stitute that would be non-inflammable has always been 
considered by airship advocates as the most important 
progress that remained to be realized in aerostatics to 
make the airship really safe. Heretofore the difficulties 
encountered in this endeavor have appeared as an 
unsurmountable stumbling block. Today the great 
problem is solved, for American enterprise, engineering 
skill and ingenuity have succeeded in achieving an extra- 
ordinary tour de force by developing apparatus for the 
production of helium in large quantities and at a compara- 
tively low cost. 

_ Helium, an inert, non-inflammable gas, the second 
lightest known (the lightest being hydrogen), is rela- 
tively abundant in all minerals which contain radium, 
thorium, or uranium, such as thorianite, cleveite, etc., 
but the operation of separating helium from these 
minerals has involved such a great expense—from $1,500 
to $6,000 per cubic foot—that its use as a hydrogen sub- 
stitute was never seriously considered until the war. 
When it is considered that by next spring helium will be 
produced in this country on an industrial basis and at a 
cost of approximately $100 per 1,000 cubic feet, the 
magnitude of the achievement will be fully realized. 


How Helium Production Was Developed 


Shortly before the Great War an investigation was 
made in this country to ascertain the composition of the 
natural payee which occur in large deposits in the South- 
west, where they serve iluminating purposes. It was 
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then found that the natural gases of Kansas, Oklahoma 
and Texas contain among other components about 1 
per cent helium. This discovery was not followed up, 
however. There was no demand that would have 
warranted the development of the necessary apparatus 
for drawing off helium, for the very good reason that 
this gas could have been used in large quantities only for 
filling airships—and there did not exist at the time a 
single American airship. 

However, when the United States declared war on 
Germany, the British Air Board called the attention of 
the American government to the fact that one of the 
important contributions this country could make toward 
winning the war would be the industrial production of 
helium. The problem was promptly taken up by the 
Bureau of Mines and the Aircraft Board, as a result of 
which an experimental plant was constructed on original 
lines, while each of two companies engaged in the produc- 
tion of liquid air was induced to build a plant to its own 
designs. All three plants are now in operation, but that 
developed’ by one of the air products companies has so 
far given the best results, and it is only fair to say that 
the solution of the whole problem is almost exclusively 
due to its efforts. A large production plant, to cost 
about $2,000,000, is now being built for this concern at 
Fort Worth, Tex., by the Bureaus of Steam Engineering 
and Yards and Docks of the Navy Department, and will 
be operated by that firm for the Navy, which alone uses 
airships in this country. a 

It ig interesting to note that shdrtly before the armistice 
was signed quantities of helium had been shipped abroad 
for use in American observation balloons, and plans had 
been perfected for the construction of a large Anglo- 
American fleet of rigid helium-filled airships for the 
purpose of conducting a large scale bombing campaign 
against Germany’s strategic centers. This fact, which 
may be revealed now the war is won, well explains why 
the directing minds of the American and British Air 


Services should have attached so much importance to 
the quantity production of helium. 


On the Drawbacks of Hydrogen 


The principal, though by no means sole, drawback of 
hydrogen, is, as has been said before, the extraordinary 
inflammability of this gas. The existence, underneath 
hundreds of thousands of cubic feet of hydrogen, of 
internal combustion engines occasionally emitting flam- 
ing exhaust gases, not to speak of the presence of gasoline 
tanks, has ever been a source of worry to airship pilots-— 
while it seemed a poor inducement to prospective aerial 
travelers, notwithstanding the comparatively safe record 
of the Zeppelin excursion line. Considerable progress 
has been made, it is true, in enclosing the engines and 
screening off the exhaust collectors, but the risk was still 
latent, because even the best balloon fabrics are not 
wholly gas-tight and a small quantity of leaking hydrogen 
would, under certain conditions, suffice to cause disaster. 

A further element of danger was introduced in that 
rubberized fabric becomes self-electrified in dry air, and 
emits sparks when creased in any way—for instance, 
owing to a loss of tautness of the gas bags. ‘The atten- 
dant risk was overcome by the Germans with the de- 
velopment of a cotton fabric lined with goldbeaters’ skin, 
which apparently cannot become self-electrified. 

Another serious drawback of hydrogen is its ability to 
form an explosive mixture when mixed with a certain 
quantity of air. This phenomenon does not occur on 
non-rigid airships, because, owing to the single envelope, 
the exuding gases are instantly carried away by the air 
stream which surrounds the vessel in flight. But on 
rigid airships, where the gas bags proper are surrounded 
by an outer cover, the “ring space” thus formed contains 
more or less stagnant air which gradually becomes charged 
with the hydrogen leaking from the gas bags. Here is then 
another source of danger, though it is somewhat lessened 

(Continued on page 84) 
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LTHOUGH highly imaginative writers had predicted 

battles in the air between rival fleets of airplanes, 
the great nations entered the European war with little 
thought of arming their machines. They did not expect 
battles between airmen; for, as they thought, there was 
plenty of other work for airmen to perform. So with 
marked military conservatism the great powers did not 
arm their planes; and the only weapons the airmen had 
were their automatic pistols, and, in isolated instances, 
infantry or cavalry rifles which were to be used in the 
event of a forced landing behind the enemy lines. 

The airplane was looked upon as a super-scout or a 
sort of winged cavalry, so to speak. It was considered 
quite possible that airplanes might serve for bombing 
purposes; but the poor results obtained with the steel 
arrows, crude bombs and bombing equipment of the 
early days served momentarily to convince the military 
men that the first duty of the airman was that of super- 
scout. Meanwhile the Germans had gone deeply into 
the matter of military aviation; and when 
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Battleplane Armament 


From the Automatic Pistol of the Early Airman to the Multi-Gun 


Fighting Airplane of Today 


armed with machine guns. Records show that the first 
airplane downed in aerial combat was shot down on 
October 5th, 1914, by Sergeant Frantz of the French army, 
in company with his mechanic, Quenault, both of the 
Escadrille F-24, composed entirely of Farman “ pusher”’ 
biplanes. Frantz and Quenault engaged an Aviatik 
biplane at a height of 5,000 feet, and after a few shots the 
German machine crashed to earth in a little wood behind 
the French lines. The pilot had been killed outright by 
a bullet, while the passenger, a Prussian nobleman, died 
before he could be pulled out from under the wreckage 
which had burst into flames. During the aerial fighting 
of 1914 not a single French pilot was shot down in aerial 
combat, such losses as were incurred being due to fire 
from the ground, which was then particularly efficacious 
because of the low altitude at which the machines were 
flying 

December, 1914, saw the “fifth arm” of the French 
army formally consecrated to its due share of the great 
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bands of German aerial warriors, which came to be known 
as ‘tango circuses” and “traveling circuses” in some 
instances, proved the system to be utterly wrong when 
dealing with an enemy having the initiative of attack. 
Accordingly, the chasing escadrilles were grouped under 
a single command and the immediate protection cf the 
army corps machines was left to the latter, which soon 
had to assume a more or less defensive attitude in carry- 
ing on their work. Nevertheless, it was the formation 
of the separate chasing escadrilles which permitted the 
Entente armies to meet the aerial offensives of the travel- 
ing German escadrilles, thus restoring aerial balance of 
power whenever necessary, gaining supremacy of the 
air at a given point during an Entente offensive, and 
raising the morale of all Allied airmen all along the line. 
The single-seater fighter or chaser or scout, as it is 
variously termed, was born of the demand for a fast 
and readily maneuvered machine. It brought about 
the great competition between the Germans and the 
Allies of producing faster and better 





the war opened they were ready to employ 
their airmen in the regulation of artillery 
fire. Indeed, the excellent marksmanship 
of the long-range German artillery at the 
beginning of the war was admitted to be 
marvelous by the Allied armies, until they 
too learned the art of aerial spotting. 

It did not take the French pilots long 
to “get on”’ to aerial scouting and spotting, 
despite the numerous handicaps confront- 
ing them. By October Ist, 1914, the 
French airmen were prying into the affairs 
of the German commanders in the most 
disconcerting manner to the latter. From 
his high perch the military airman could 
sketch and jot down notes of enemy dis- 
positions and activities, and then fly back 








fighting planes; for the scouts, like the 
battleships of the navy, are the real basis 
of aerial fighting power. An air fleet may 
be made up of large numbers of recon- 
naissance and photography planes, bomb- 
ing planes, and other machines for the 
routine work of aerial warfare, but when it 
comes to battling the single-seaters de- 
termine the issue. 

In the beginning the single-seaters were 
generally monoplanes, and the aircraft 
constructors made use of the knowledge 
gained in developing high-speed types for 
the great races before the war. In fact, 
some of the single-seater or monocoque 
Deperdussin racers were employed by the 
French at first, for the reason that they 
quite outraced anything the Germans had. 








with that invaluable information to his 
headquarters. This had changed all war- 
fare. Was there to be no more secrecy 
in military activities? Were one’s plans and actions to 
be an open book to the enemy? 

Both the Germans and the Entente armies soon came 
to the full realization of the aerial scout's activities. 
Each side decided to push its aerial scouting activities 
to the utmost, while hampering the enemy’s as far as 
possible. Thus the offensive and defensive tactics were 
introduced in aerial activities, and soon the planes took 
machine guns aboard and went forth to battle. 

From the light-hearted way in which rival airmen 
passed each other in the skies during the opening days 
of the war, merely waving their hands or shaking their 
fists at one another, they went to a real belligerent spirit, 
bent on destroying the enemy whenever possible. As 
early as August 15th, 1914, a Paul Schmitt biplane of the 
French which had been shot down by the German anti- 
aircraft gunners, was found to be equipped with a 
machine gun and 200 cartridges By November 
practically all the Voisin biplanes of the French were 


Morane-Saulnier “‘parasol”’ scouts employed in the early days of the war 


war. The airplanes were divided into escadrilles for 
strategic reconnaissances and for chasing enemy ma- 
chines; the army corps escadrilles for photography, 
observation, and artillery fire regulation, comprising 
the regular routine of military aviation; and the bom- 
bardment escadrilles for the bombing of enemy works. 
The Germans followed suit, as did the British whose 
aerial fleet was fast developing into a giant organization 
from an almost insignificant showing at the outset of the 
war. The first French chasing escadrilles were created 
at the end of 1915. There were few of these fighting 
units in existence when the Lafayette Escadrille was 
formed, April 17th, 1916. The chasing escadrilles, 
operating freely in assigned zones, were intended to bar 
the skies for enemy machines and to provide protection 
for the army corps machines engaged in routine work. 
Up till 1916, the army corps eseadrille was considered 
the fundamental base of the aviation system; but the 
battle of Verdun and the growing aggressiveness of roving 





But it soon dawned on everyone that a 
scout had to be a good fighter; so the 
moncplane design was more or less abandoned in favor 
of fast biplanes which could carry the necessary arma- 
ment. 

How to mount the machine gun so that it could be 
brought to bear on the enemy was one of the great prob- 
lems. In the first monoplanes attempts were made to 
mount the machine gun high above the airman, so that 
its line of fire would be above the sweep of the propeller 
blades. However, such construction was exceedingly 
awkward for the aerial fighters, if not decidedly dangerous, 
since the airman had to stand in order to operate the gun; 
and standing in a machine making better than 90 or 100 
miles an hour is not the most pleasant of sensations. 
The accuracy of one’s fire in such a position can well be 
imagined. 

Now the two-seaters of those days were also con- 
fronted with the machine-gun problem. In the ‘‘ pusher” 
type, where the propeller is behind the wings, the machine 
gun merely had to be mounted in front of the observer. 





























Heavy armament of a Nieuport scout: A Lewis gun above and a Vickers 


machine gun en the engine cowl 


Wreck of a French Nieuport scout, showing the Vickers machine gun 


and ammunition belt 
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Such a machine, however, could only bring its 
machine gun to ,;bear when acting as the 
pursuer. If an enemy machine happened 
behind it, there was no way of shooting 
rearward. In the case of the “tractor” 
type, where the air-screw, to give it the 
proper name, is in front of the wings, the 
machine gun was mounted behind the pilot 
and the observer, so as to shoot at any angle 
back of the machine. But if such a ma- 
chine happened to be chasing another ma- 
chine—well, it simply couldn’t act as a 
pursuer for the reason that it couldn’t attack. 
So the pusher and the tractor types were 
automatically obliged to act on the offensive 
and defensive, respectively; which, as is quite 
obvious, was an awkward state of affairs. 
The problem of mounting the machine gun 
in front, even in the tractor design which 
had come into favor because of [certain 
structural and aerodynamical advantages 
which could not be sacrificed even for the 
sake of armament, was first solved by the 
French. They mounted a St. Etiéne type 
machine-gun, which is clip-fed, on the engine 








open sights to elaborate telescopic sights. 
The open sights generally take the form of a 
simple ring with cross wires for the rear 
sight, and a standard topped with a small 
ball for the fore sight. The telescopic sight 
is equipped with cross hairs. A chin rest or 
a forehead rest is often provided so that the 
airman can steady his head while taking 
aim. 

Meanwhile the armament of the two-seater 
machines of both Germans and Allies 
closely followed that of the scouts so far as 
practicable. The prevalence of the tractor 
type gave rise to the rigidly-mounted syn- 
chronized gun or guns in front, operated by 
the pilot, and single or twin guns for the 
observer in the rear cockpit. At first a 
simple goose-neck mounting was employed 
for the rear gun, but the Germans intro- 
duced a most ingenious mounting in the form 
of a revolving ring, an adjustable yoke, and 
a stool turning in conjunction with such a 
gun rest. Thus as the observer swings 
about to any point of the horizon, the gun 
turns with him and always remains in front. 








cowl directly in front of the pilot. The gun 
was rigidly mounted, and the pilot, whether 
in a single- or two-seater machine, brought 
to bear on the target by aiming the entire machine. 
Thus the pilot’s hands were left more ‘or less free 
to manage the airplane, as in more peaceful times. 
The line of fire necessarily passing through the sweep of 
the air screw in front, the French placed small pieces of 
steel or ‘“‘deflector plates’? on the parts of the screw 
blades which cut the line of fire. In that manner such 
bullets as struck the propeller were deflected by the steel 
blades without causing damage. Such an arrangement, 
to be sure, entailed some loss of ammunition, since the 
deflected shots were wasted. But the greatest handicap 
was in the loss of speed, which is said to have averaged 
10 miles an hour, due to the retardation of the air screw. 
And in the gruelling competition between rival airmen 
this loss was far too serious to be permitted to stand. 

For a time the French mounted a quick-firing cannon 
on their Voisin ‘pushers’? with the object of more 
readily destroying some giant planes which the Germans 
were employing early in 1915. But the difficulties of 
aerial marksmanship alone compel the use of a machine 
gun with tracer bullets, because of the greater number of 
chances of hitting the enemy. Again, machine-gun 
fire is quite sufficient to account for the crew of an air- 
plane, and, with the use of incendiary bullets, the machine 
itself. So the avion-canon, as the French called that 
type, was soon abandoned. 

By now the Germans had come along with an in- 
genious synchronizing mechanism, whereby the machine 
gun, mounted on the engine cowl, could fire through the 
tractor air-screw sweep between times, so to speak. 
That is to say, by mounting a cam on the engine shaft, 
and running a transmission system of levers and bell 
cranks from this cam, the gun mechanism was only 
operative at such times as the line of fire was clear of the 
air-screw sweep. The Fokker machine which the 
Germans employed in 1915, and which proved the terror 
of the Allied airmen because of the heavy toll which its 
pilots collected, was equipped in this manner. The 
German pilot merely maneuvered his Fokker until the 
sights bore on the target, and then pressed a trigger 


Typical German chaser—an Albatross in this case—equipped with 


twin machine guns on the engine cowl 


release; whereupon the gun automatically fired between 
the passing blades. 

Early in 1916 the Allies were ready to combat the 
Fokker with the Nieuport biplane, in which the machine- 
gun was mounted on the upper plane, clear of the air- 
screw sweep, and operated by a Bowden wire contrcl on 
the “joy stick.” There were several variations of the 
Nieuport armament; but the standard one was a sinzle 
Lewis gun with a single pan of ammunition conta ning 
49 rounds. After discharging the pan or drum, the air- 
man had to come down for another. While the gun 
performed splendidly and could be accurately aimed by 
the sights on the engine cowl in front of the airman, the 
limited supply of ammunition was a serious objection. 
Soon pilots began mounting an extra machine-gun, 
usually of the Vickers belt-fed type, on the engine cowl, 
using a synchronizing device to take care of the air- 
screw sweep. Other airmen preferred two Lewis guns 
mounted side by side on the upper plane, with individual 
Bowden wire controls. Thus if one gun jammed, ran 
short of ammunition, or became otherwise inoperative, 
its mate could be brought into play. Still other airmen 
arranged the Lewis gun on a trunnion, so that it could 
be tilted with the butt end in the airman’s hand. This 
arrangement was found excellent while attacking a 
machine from below. In fact, the same arrangement 
is still in use on the recent British SE-5 scouts. 

The synchronized machine-gun arrangement having 
proved its worth, it soon became the standard of all 
air fleets. All Allied and German chasers and two- 
seaters of the tractor type were and are still thus armed. 
From a single machine-gun, many airmen have gone to 
two, mounted side by side on the engine cowl and so 
alined as to have their fires cross at a point a hundred 
yards or so in front. Guns mounted in that fashion can 
be used singly or in pairs, by means of trigger controls on 
the “joy stick,’’ and the airman is not so liable to be 
caught with an inoperative gun. 

As for the sights employed on scouts and reconnais- 
sance planes of the tractor design, these vary from simple 








The famous French Ace, Guynemer, in his Spad chaser equipped with a 
single Vickers machine gun and telescopic sight 


A locking device permits of first locking the 
revolving ring in place, then locking the yoke 
rest’ when the proper elevation has been 
obtained, and thenthe gun. This arrangement, variously 
known as the “tourelle” “ring mount” and the “scarf 
yoke,” has become standard for all air fleets. 

Up till the signing of the armistice the armament of all 
planes had been pretty well standardized. In the case 
of twin-engined planes, where the air-screws, being on 
either side of the body, are not in the line of head-on fire, 
the usual arrangement calls for a tourelle for the front 
cockpit and another for the rear cockpit. In some in- 
stances, twin guns are mounted to preclude gun trouble. 
Two-seater reconnaissance or general utility planes, such 
as our DeHaviland Fours, being equipped with a tractor 
screw, have a standard armament consisting of rigidly 
mounted gun or guns on the engine cowl, and a tourelle 
for the rear cockpit. Scouts are invariably equipped with 
one or two guns, either rigidly mounted on the engine 
cowl or on the top plane. For the rigidly-mounted 
guns the air-cooled, belt-fed Maxim is standard with all 
air fleets. 

For the tourelle mounting the Lewis gun, stripped of its 
large cooling tube, has been used by the Allies because of 
its pans or drums which can be readily handled. The 
Germans, on the other hand, have made use of a modified 
Maxim with a very light, perforated cooling tube and 
a reel mechanism for handling the ammunition belt. 
This gun is known as the Parabellum. | 

In naval aircraft the armament has followed military 
practice wherever feasible. Such seaplanes as have been 
actively engaged against U-boats have in many instances 
been equipped with the Davis non-recoil gun, firing a 
1\%- or 3-inch shell. The mounting of such a gun has 
been of the simplest, consisting of a swivel and trunnion. 
In the majority of seaplanes, however, machine guns 
have been used. The armament of the large flying boats 
employed against the U-boats by the British and Amer- 
ican naval forces, has generally been a tourelle for the 
front cockpit, another for the rear cockpit, and often 
two guns firing through port holes in the sides of the 
huge, boat-like hull. 

(Continued on page 85) 




















Two-seater British reconnaissance machine, showing telescopic sight 
forward and “tourelle” mounting for rear gun 
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The Art of Concealment and Deception as Practiced on Land 


By M. Luckiesh 





YAMOUFLAGE is an art 
which is the natural 
outgrowth of our instinct for 
concealment and deception 
when pitting our wits against 


that of a crafty prey or 
enemy it is an art much 
older than the human race 
for its beginnings may be 


traced back to the obscurity 
of the early ages of the evolu- 
tion of animal life Phe 
name was coined by the 
French to apply to a definite 
art which developed during 
the Great War to a high state 
as many other arts developed 
by drawing deeply upon the 
resources of scientific knowl- 
edge. With the introduction 
of this specific word to cover 
a vast field of activity in 
scientifically convealing and 








this subject by scientists so 
it will be only touched upon 
here. Mr. G. H. Thayer’s 
““Concealing Coloration’”’ is 
a very readable volume for 
the average reader. 

There are many examples 
of ‘“‘mobile’’ camouflage to 


be found in Nature. Sea- 
sonal changes have been 
cited in a foregoing para- 
graph. The chameleon 


changes its color from mo- 
ment to moment. The floun- 
der changes its color and 
pattern to suit its environ- 
ment. It will even strive 
to imitate a black and white 
checkerboard. 

In looking at a bird, ani- 
mal, insect, or other living 
thing it is necessary to place 
it in its natural environment 








deceiving, many are led to 
believe that this is a new art 
But such is not the 
however: like many other arts such as that 
of flying, the exigencies of modern warfare 
have provided an impetus which has re- 
sulted in a highly developed art 
Scientists have recognized for 
years, and perhaps more or less vaguely 
for centuries, that Nature exhibited won- 
derful examples of concealment and de- 
ception. The survival of the fittest, as 
Darwin expressed his doctrine, included 
those individuals of a species who were best 
fitted by their markings and perhaps by 
peculiar habits to survive in the environ- 
ment in which they lived. Naturally 
markings, habits and environment became 
more and more adapted to each other until 
in equilibrium with 


case, 


many 


the species became 
Nature sufficiently to insure its perpetulty 
If we look about us upon animal life we see 
on every hand examples of concealing 
coloration and attitudes designed to deceiv. 
the prey or enemy The rabbit is mottled 
because Nature’s infinite variety of high 
lights, shadows, and hues demands variety 
in the markings of an animal if the latter 
is to be securely hidden. Solid color does 
not exist in Nature landscapes in larg 
areas. The rabbit is lighter underneath 
to compensate for the lower intensity of 
illumination received on these portions 
As winter approaches, animals in rigorous 


A huge Zeppelin shed with roof extending to the ground, eliminating shadow-casting 
vertical walls , 

















A road screen in Italy to prevent detection of traffic which could be viewed 
from the enemy lines 


at least in the imagination 
before analyzing its colora- 
tion. For example, a male 
mallard duck hanging in the market is a 
very gaudy object, but place it in the pond 
among the weeds, the green leaves, the 
highlights, and the shadows and it is sur- 
prisingly inconspicuous. The zebra in the 
zoo appears to be marked for the purpose 
of heralding its presence anywhere in the 
range of vision, but in its reedy, bushy, 
grassy environment it is sufficiently incon- 
spicuous for the species to survive in 
Nature’s continuous warfare. 

Thus studies of Nature reveal the im- 
portance of general hue, the necessity for 
broken color pattern, the fact that black 
spots simulate shadows or voids, the com- 
pensation for lower illumination by coun- 
tershading, and many other facts. The 
artist has aided in the development of 
camouflage but the definite and working 
basis of all branches of camouflage are the 
laws and facts of light, color and vision as 
the scientist knows them. 

Just as lower animal life has uncon- 
sciously survived or evolved by being fitted 
to do so mankind has consciously, or at 
least instinctively, applied camouflage of 
various kinds to fool his prey or his enemy. 
Many of us in hunting ducks have con- 
cealed the bow of our sneak-boat with mud 
and weeds, or in the season of floating ice 
with a white cloth. In our quest of water 
fowl we use decoys and grass 





climates need a warmer coat 
and the hairs grow longer 
In many cases the color of the 
hairs change to gray or whit« 
providing a better. coating 
for the winter environment 
Animals are known to 
mimic inanimate objects for 
the sake of safety. For ex- 
ample the bittern will stand 
rigid with its bill pointed 
skyward for many minutes 
if it suspects an enemy 
Non-poisonous snakes resem- 
ble poisonous ones in general 
characteristics and get along 
in the world on the reputa- 


tion of their harmful rela- 
tives. The drone bee has no 
sting, but to the casual 


observer it is a bee and bees 
generally sting. Some ani- 
mals have very contrasting 
patterns which are conspicu- 
ous in shape yet these very 
features disguise the fact that 
they are animals. Close ob- 
servation of fishes in their 
natural environment provides 
striking examples of con- 





suits. The Esquimo stalks 
his game behind a piece of 
ice. In fact, on every hand 
we find evidences of this 
natural instinct. The Indian 
painted his face and body in 
a variety of colors and pat- 
terns. Did he do this merely 
to be hideous? It seems very 
possible that the same in- 
stinct which made him the 
supreme master of wood- 
craft caused him to reap 
some of the advantages of 
concealment due to the paint- 
ing of his face and body. 

In past wars there is plenty 
of evidence that conceal- 
ment and deception were 
practised to the full extent 
eumparable with the advan- 
tages or necessity. In the 
Great War'the advent of the 
airplane placed the third 
dimension in reconnaissance 
and called for the application 
of science in the greatly 
extended necessity for con- 
cealment and deception. 
With the advent of the air- 








cealing coloration. Vast 
works have been written on 





( Continued on page 85) 
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False hatch of the decoy ship ‘‘Suffolk Coast” in the closed position, 


concealing a 3-inch gun 


When the U-boat was within point-blank range the hatches were thrown 
open, disclosing gun and crew 


Decoy. Ships for Submarines 


Some Details 


“ALL the world loves’’—a sailor, when he is of the 
<4 heroic type of the men in our own and the Allied 
services, who when duty called have not stayed to count 
the cost. From time to time our Navy Department has 
told the story of valorous deeds done by our officers and 
men upon the high seas, and here and there, men on 
returning ships add to the brilliant record. All the 
Allied navies have contributed their quota of recorded 
heroism tobrighten the tragic 


of Naval Actions Which Brought the V 


enabled them in a few seconds to be dropped or folded 
back, exposing the concealed gun and gun crew with 
their weapons trained directly upon the U-boat. 

To enable the commander to keep an eye on the U- 
boat, a periscope disguised as the chimney of a stove was 
emplaced in a position where it commanded an all-round 
view. The conning tower had the appearance of a large 
coil of rope, while another pile of heavy rope served to 


‘ictoria Cross 


made for some waters where submarines had recently 
been reported, or where they were wont to foregather, 
and steamed or sailed along as though she were on a 
peaceful merchant voyage. When the submarine was 
sighted, she made every apparent effort to get away, 
though as a matter of fact, the vessel would be slowed 
up gradually so as to bring the submarine within range 
In some cases she would carry an 
after gun, either real or 


as soon as possible. 





histories of this great war on 
sea and land. 

Recently the British Ad- ee 
miralty have made known , 
why the Victoria Cross was 
awarded to certain naval 
officers and men during the 
war. It seems that the cov- 
eted decoration was won 
upon certain ships, 
existence and operations were 
kept a profound secret dur- 
ing the war. These were 
special craft of the ‘‘mys- 
tery” type, which carried a 
camouflaged anti-submarine 
battery and were manned by 


whose 








” dummy, such as was mounted 


on merchant ships, and would 
even engage in an exchange 
of shots. The crew of the 
ship was divided between the 
actual fighting crew who 
remained carefully concealed, 
and what was called the 
“‘panic party,”’ who, when 
the vessel was heavily shelled 
or had been struck by a 
torpedo, would make a rush 
for the boats and pull away 
from the ship. When the 
submarine had come up 
within point-blank range, the 
false hatches, tarpaulins, and 








carefully selected volunteer 
crews. Outwardly, they bear 
the appearance of small 
tramp steamers or sailing craft of the kind that engaged 
in the coastal trade around the British Isles. 

We present photographs of one of these ships, and a 
sketch, which our artist has drawn with a view to show- 
ing more clearly the methods adopted for concealing the 
fighting character of the ship. The favorite method of 
concealment was to mount the guns in false deck houses 
or beneath false hatches, the sides, ends, and ceiling of 
which were hinged and connected with mechanism which 


A typical decoy ship, with forward and midship false deckhouses thrown open revealing the guns, 


and the after deckhouse closed 


hide the connections for the auxiliary wireless aerials. 
Such officers and members of the crew as must needs 
put in an appearance on the ship, were dressed as civil- 
ians, the designer of the ‘Suffolk Coast,’’ Lieutenant- 
Commander Auten, V. C., wearing an ordinary sack 
suit and a soft fedora hat. 

The strategy and tactics (if we may use the term here) 
of these remarkable craft were as follows: 

The vessel (tramp or steamer, as the case might be), 











i 


other camouflage would be 
flung open and the guns 
would open up at a range 80 
close that the destruction of the U-boat was certain. 

It will readily be seen that since these little craft, 
which sometimes were small sailing schooners, had to 
offer themselves as a target for the 4-inch and even 
5.9-inch shells and the torpedoes of the submarine, the 
venture was one requiring remarkable discipline and « 
complete disregard of one’s life. But perhaps the work 
can best be told in the words of the $fficial dispatch. 

(Continued on page 88) 
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The hinged roof of this deckhouse folds back upon itself and the 
sides fall down, revealing the gun 


The decoy ship “Suffolk Coast,” apparent!y a harmless tramp of the 
kind beloved by the U-boat commander 
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World Markets lor -Asnesieaah Manufactures 


Edited by LYNN W. MEEKINS 





Our Opportunity in Brazil 


ETTER delivery service is at present the greatest 

need of North American exporters selling their 
goods in Brazil,”’ said the representative of a commission 
house which has branches in South America. ‘‘ We have 
hundreds of orders on our books, and the consignments 
are awaiting shipment, but there are not enough vessels 
to take them. At least 70,000 tons of cement are ready 
to go forward, as are thousands of dollars’ worth of agri- 
cultural implements, shoe-making machinery and shoe 
findings. We must have more ships soon or the Brazilian 
merchants, already impatient, may cancel the orders 
placed in the United States and make their purchases in 
Europe or in Japan.” 

Brazil is one of the largest and richest countries in the 
world, and opportunities to develop its resources are 
unlimited. The Brazilians are more friendly to us than 
are any other people of Latin America. A market in 
which Germany was strongly intrenched before the war, 
Brazil offers many chances today to American manufac- 
turers. The typewriter is one American product that 
is making considerable headway just now. Since last 
summer the Brazilian Government has permitted con- 
tracts with its various departments to be presented in 
typewritten form. In the past, documents of all kinds 
have been written by hand, but this practice is being 
abandoned since the advent of American salesmen, who 
have introduced standard typewriting machines and 
have organized schools where stenography and type- 
writing are taught. 


proprietary medicines are popular in Brazil, where the 
people are noticeably inclined to use such remedies for 
their ailments. In the city of Rio de Janeiro there are 
more than four hundred retail drug stores, and every 
village has at least one such establishment. Malted 
milk and grape juice are typical American articles that 
have been sold successfully in the larger cities of Brazil. 
The best way to place American products of this sort on 
the market is to send travelling salesmen to introduce 
the goods and appoint competent representatives. Some 
American manufacturers have established branch factories. 


Market for Paper and Other Products 


Brazil is the second largest consumer of paper ard 
paper products in South America, importing more than 
$13,000,000 worth in 1916, but the outlook for an in- 
creased trade in this line is not prcmising because of the 
country’s slow educational development, About three- 
fourths of the population can neither read nor write. 
The expansion by the Brazilian Government of the public 
school system would result in a larger demand for paper 
and for many other commodities. In two of the three 
great manufacturing cities of South America—Rio de 
Janeiro and Sao Paulo—there is a good field for the sale 
of industrial machinery, especially that of an intricate 
nature. 

“Our manufacturers need more direct representation 
in the important trade centers of Brazil,’ declared an 
American trade commissioner just returned from South 


America. ‘‘We need also a fast and regular freight 


In foreign trade nothing should be taken for granted. 
Its changes are kaleidoscopic, its conditions ever 
varying, and he who would not keep up with the times 
had better stay out of it. There are very many manu- 
facturers in this country who think there is not much 
chance of our selling anything in Europe. They have 
read so much about the preparations for after the war 
that England, France, Germany and other nations have 
been making that they have decided to draw into their 
shells so far as selling American goods in that part of 
the world is concerned. They still think that the 
American manufacturer who pays his workmen with 
dollars is unable to compete with the European manu- 
facturer who pays for his labor with francs, leaving out 
of consideration the fact that the United States has the 
most raw materials as well as the finest machinery, 
with which the difference in wages may be overcome in 
many cases. 

Very soon we shall have to increase our sales abroad 
or else face an indefinite period of hard times. Fac- 
tories cannot be kept going unless the orders on hand 
are sufficient. The failure of a number of our manu- 
facturers to realize the importance of foreign trade 
has thoroughly discouraged quite a few trained foreign 
representatives from handling American goods. A man 
of long commercial experience, born in Greece, who 
has spent more than ten years in the United States, 
complained bitterly the other day about the lack of 
interest in export business that he found in American 
industrial circles. He got in touch with a hundred fac- 

tories, offering to open a well-equipped 





American Dental Equipment in Wide Use 


For some years the United States has 
enjoyed a very satisfactory part of the 
Brazilian trade in dental instruments and 
supplies. Nearly all of the 1,500 dentists 
in Brazil are natives of that country, 
largely because of the rigid examination 
given in the Portuguese language that must 
be passed before dentistry may be prac- 
tised. ‘Dental parlors in Rio de Janeiro 
are like those in the United States, as most 
of the equipment is of American manu- 
facture,” said a man who has lived in that 
city. ‘Because several American manu- 
facturers of dental chairs increased their 
prices, German-made chairs of inferior 
quality, sold at a much lower figure, were 
cutting into our share of the trade just 
before the war. Customs duties are high 
and Brazilian importers are better able to 
dispose of the less expensive chairs.” 

The great central part of Brazil is the 
least known of any section of the world 








building in Athens where their products 
could be displayed and asking them to let 
him have samples of their goods, for which 
he agreed to pay, and descriptive cata- 
logues. Although this man knows the 
Near East from A to Z and has ample 
capital to finance the undertaking, he 
received only two replies, but one of which 
was favorable. 

“T can’t understand why American ex- 
porters are not aware of their opportunities 
in the Levant,” he said. ‘The United 
States will have excellent shipping facili- 
ties when its new fleet is built, and it will 
be an easy matter to inaugurate a steam- 
ship line from New York to Near Eastern 
ports. With 85 per cent of the trade of 
the Levant in the hands of Greeks, the 
best distributing centers are Athens, 
Patras, Saloniki and Smyrna. The long 
friendship of Greece for America makes 
these traders anxious to handle the prod- 
ucts of the United States, which they will 
push energetically if given a chance. 








Although literally darker than Africa, i: 
is not lacking in modern requirements 
For one thing, sewage disposal systems are 
needed, which. means an excellent opportunity for the 
development of trade in pipes and machinery for such 
plants. The agents of American firms who have visited 
Brazil have been too prone to confine their attention to 
the large coast cities and have neglected the interior of 
the country, where farming and the raising of live stock 
are growing in importance. To encourage these indus- 
tries, the Government has removed the import duties on 
farm implements and on pure-bred cattle and horses. 


Brazilian Cities Are Well Lighted 


As an indication of the extent of the market for elec- 
trical supplies, in the state of Sao Paulo alone, 160 cities 
and localities are provided with electric lighting facilities. 
It is reported that American electrical irons, toasters and 
other devices could find an increased sale in Rio Grande 
do Sul through intelligent sales methods, which would 
include correspondence with dealers conducted in Portu- 
guese, the sending of attractive literature accompanied 
by a statement of terms, prices and discounts, and the 
supplying of data showing the volume and weight of 
goods packed for export. In this section of Brazil, 
German houses have been successful in controlling most 
of the importation and distribution of foreign goods. 
But this has not prevented the sale of American electrical 
supplies, which have proved their superiority. 

Brazil is a good market for American drug products 
and pharmaceutical supplies. It is said to use more 
perfume in proportion to the population than any other 
country in South America. Many well-known American 


A display of American dental goods in Rio de Janeiro 


service to all the principal ports. Without it we are as 
crippled as a department store that depends upon casual 
messenger boys to make its deliveries. To obtain more 
Brazilian business, we must extend more satisfactory 
credits. Brazil has every natural resource that the 
United States has, and others in addition. The invest- 
ment of American capital in their development will 
create the largest single incentive to our trade with 
Brazil. We must pay more attention to advertising. 
Publicity methods in South America may be compared 
to those prevailing in the United States thirty years ago. 
The application of American ideas would make Brazilian 
advertising more effective and result in making thou- 
sands of our products as well known as the compara- 
tively few American goods already standard with Bra- 
zilians. If they knew us better, the people of Brazil 
would buy more from us, but they have hardly any con- 
ception of our national life. At the present time they 
are interested in us and have met us half way by indi- 
cating their friendship.” 


The Renaissance of Commerce 

HE business of war, which has dominated the world 

for the last four years, is now giving way to the 
business of peacé,¢which will be by no means a peaceful 
business. “’Thé War shook the dust off the world’s trade 
and in its newness and brightness it is a wonderful and a 
dangerous thing—wonderful in its possibilities for the 
manufacturers and exporters with knowledge and vision, 
and dangerous for those without such qualities. 


Prices are figured on a close basis out 
there, which means that direct trade is the 
only way that American goods can com- 
pete with those from Europe.” 

If the manufacturer will study the geography of 
Africa, he will find that Egypt contains something more 
than the Pyramids and the Sphinx. With land selling 
at $1,500 an acre and a full measure of prosperity due 
io its high quality cotton crop, Egypt is a spirited bidder 
in the foreign market. Its purchases from the United 
States have increased very considerably in late years, 
and it is a field to which more attention should be paid. 
Our trade with Egypt has been handicapped in the past 
by the lack of direct steamship lines. 

Our new foreign commerce will carry into all parts of 
the world many lines of American goods which used to be 
restricted to comparatively few markets. We are now 
sending abroad numerous commodities that we did not 
export at all before the war and some that we did not 
previously manufacture. Uncle Sam’s general store 
has added lots of new departments. He can sell to his 
foreign customers a* greater variety of lines than ever, 
thanks to the vast industries newly developed. 

We have also progressed in the manufacture of chemi- 
cals, and instead of something just as good as those we 
used to buy from Germany, we are turning out something 
much better. With the diversion of industrial plants 
from war orders, their profitable operation depends upon 
the extent to which new foreign business replaces the 
military demands of the period now ending. Careful 
planning, based upon accurate information, and a greater 
degree of friendliness toward prospective customers are 
essential in the new order of things. 
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A highway bridge in Wisconsin and its twin brother. 


Quantity Production in Bridges 


COUPLE of years ago we discussed briefly the 

question of serpentine crossings, and showed that, 
whether the crossing were at grade or above or below, 
operating safety required the road to run in a single 
straight line, to include both the crossing itself and a 
considerable distance on either side. We pointed out 
that when this rquirement was not met, the lessened 
first cost of constructing a perpendicular crossing, com- 
pared with a long diagonal one, was properly to be 
regarded as a secondary matter, as against the cost of 
maintenance and the great dangers of the serpentine 
crossing. 

The same situation comes up frequently in building a 
bridge. The road approaches and leaves the river at a 
considerable angle, or at a point where the river bends in 
such a way as to give a long crossing. If the bridge is 
built at this angle so as to give a straight crossing, much 
additional constructional expense is involved. If, on 
the other hand, we put two kinks in the road, one at each 
end of the bridge, in order that the latter may be of 
minimum length, we are but lending our troubles to the 
future. 

The bridge engineer has a way out of this dilemma—a 
way through which the constructor of a rail-highway 
crossing cannot follow him. The railroad is a permanent 
feature and cannot be shifted; but it is a simple matter to 
pick up the ordinary small stream and set it down in a 
new place. So this is what the bridge engineer does; he 
simply relocates the river at the point where he can bridge 
it most conveniently and economically. 

Incidentally he derives another advantage from this 
procedure. Instead of first moving the stream and then 
building the bridge, he builds the bridge and then diverts 
the stream to flow under it. Obviously it is not a very 
great advantage to be able to 


and diverting the river to flow under it 


was done in one of the cases illustrated, when we get 
around to the job of relocating the river, we can make the 
width of the watercourse what we please —within limits, 
of course. That being the case, we can dig into our files 
for an existing bridge plan, and when we find one that we 
like and that comes within the limits of the present case, 
we can accommodate the renovated stream to it, instead 
of going to the expense of designing a brand new bridge 
to fit the stream. 

This is actually being done in Wisconsin. The two 
bridges which we picture are located, one near Antigo and 
the other near Manitowoc; the natural spans, if the 
streams had in both cases been left undisturbed, would 
have been quite different in length and height of span, 
since the profiles of the valleys were wholly different. 
But in revising the river at Antigo it was easy to provide 
that, after its transfer to a new channel, it should dupli- 
cate that at Manitowoc so far as concerned its bridge- 
abi.ity; and incidentally it is now straight, where before 
it was crooked. 


An Over-night Concreting Job 


T= accompanying illustration shows the laying of a 
concrete floor at night with reinforced I-beam sec- 
tions in a large department store at Cleveland. The 
spans in the construccicn were 20 feet, with a total load 
of 250 pounds per square foot. The erection was ac- 
complished without the use of forms or supports of any 
kind, and even the removal of the many glass showcases 
standing on the store level beneath ,the floor slab was 
unnecessary. 

The upper layer of concrete is used as a finished cement 
flocr; while the ceiling plaster adheres perfectly to the 
lower surface without the use of any adhesive inter- 
mediary. 





build a bridge of ordinary 





size entirely on dry land— 
we could not go out of our 


The use of the existing plans for the second structure was made possible by building it on dry land 


The Current Supplement 


VERY now and then the announcement is made that 

someone has discovered a method of creating life, 
but when the facts are examined it can hardly be said 
that we are appreciably nearer the goal than before. 
Many serious, and apparently insurmountable obstacles 
surround that great secret; but what scientists are 
learning, rather slowly to be sure, is how to go about the 
necessary investigations—hitherto they were attempting 
what might be termed methods of direct assault. A 
discussion of some of the questions involved will be found 
in an illuminating paper on Life and the Structure of the 
Molecule in the current issue of the Sctentiric AMERICAN 
SupPLeMENtT, No. 2247 for January 25th. Contraband 
Trade Between Switzerland and Germany notes conditions 
prevailing during the war, and the accompanying illus- 
trations show some of the methods employed by smug- 
glers. The habitat groups in the American Museum of 
Natural History are of wide interest both on account of 
their artistic excellence and because of the unusual 
character of the material often available. One of the 
new groups nearing completion is devoted to that rare 
animal, the white rhinoceros. This will include one of 
the finest specimens in the world, a bull having a horn 
42 inches long, and a female with a 36-inch horn. The 
museum collection includes specimens obtained by 
Colonel Roosevelt, and also the most complete collection 
of skulls of every age and of many shapes in the world. 
An article on The Finest Specimens of White Rhinoceros in 
Africa with illustrations, show the record bull and some 
of the skulls, and some interesting general information 
is given. How Matches Are Made gives some facts 
about the manufacture of the millions of these indis- 
pensible little articles that are consumed every day in 
all parts of the world, and a number of excellent photo- 
graphs show the machinery 
and processes employed. 
Taking Phetographs from Air- 
ss? la planes and Balloons describes 








way to do this. But when 
it comes to a question of 
whether we shall build our 
bridge on dry land, or build 
a river first so that we may 
build the bridge over water, 
we shall certainly decide in 
favor of the former alterna- 
tive, and make it good for 
such incidental advantages 
as it possesses. It may, 
however, be emphasized that 
its economies are purely in- 
cidental; the big saving, the 
one we are after, is found in 
the difference between the 
cost of diverting the river 
and that of building an un- 
necessarily long bridge. 

A Wisconsin engineer, in 
applying the procedure out- 
lined, has recently demon- 
strated still another possi- 
bility that inheres in it. 
When we build a bridge -at 
whatever point we happen to 
come upon the water, we 
must accommodate the struc- 
ture to the width of the 
watercourse. But if we are 
going to plant our bridge in 
the middle of a field or lay 
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j and illustrates some of the 
special and unusual cameras 
+4 developed for this unique 

N kind of photography. Other 
articles in this issue include 
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Zirconia as a Refractory, The 
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Ignition Temperature of Gas- 
eous Mixtures; Antiscorbutic 
Principles of Limes and 
Lemons; Fringing Reefs of the 
Philippine Islands and The 
Interconnection of Economic 
Botany and Chemical In- 
dustry. 


New Glands of the 
Platypus 


N the course of work on 

the anatomy of the pla- 
typus (ornithorhynchus pa- 
radotus), the Australian 
mammal which lays eggs and 
forms a link between the 
birds and the mammals, Dr. 
Colin McKenzie and W. J. 
Owen have established the 
existence of three glands new 
to science. These are a 
cervical set gland, a large 
scapula gland and the pa- 
rathymus. The functions of 
these glands has not yet 











it down parallel to the pres- 
ent course of the stream, as 


Concrete floor taid at night without disturbing the floor below; (upper right) the construction details ' 


been determined. 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 








Surgical Machinery Up 
to Date 


[* is almost a common- 
place to remark that the 
war has reduced surgery to a 
precise mechanical art. 
Nevertheless, 
devices for 

hospital into a machine shop 
layman 


as the various 
converting the 


pass in review, the 
will hardly be abl 
completely the garb of 30 
phistication, or to 
altogether expression 
of surprise 

One of the latest exhibits 
of this sort of thing is the 


to retain 


restrain 


some 
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one of the holes of the scale, 
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and penetrates a little way 


on the other side. It is then 
locked in position, and the 
blind man can find it and read 
the corresponding Braille 
character without any danger 
of displacing it and altering 
the accuracy of his reading. 
Having found the tempera- 
ture, the blind man moves the 
scale back to normal posi- 
tion, and the pointer is again 


free to oscillate under the 
influence of temperature 
changes. 


Inability to read the tem- 
perature, while not the worst 








arm splint which we il- 
lustrate herewith. It is ob- 
vious enough that this splint gives the 
necessary degree of rigidity; but here 
it merely duplicates existing devices, 
instead of surpassing them. Its ad- 
vantages consist in the fact that it can 
be used on either arm indifferently, and 
ean be adjusted to any desired position 
of the arm and of the wearer 

The new splint has 
quantities for use in our base hospitals, 
here and abroad, and it is violating no 
dictate of military secrecy to state that 
the American Red Cross is responsible 
for its design and adoption The ad- 
vantages of having one splint applicable 
to all cases of arm wounds are so obvious 
that we need not dilate upon them here. 
It is just the same game of standardized 
trucks and standarized airplane engines 
all over again, on a smaller scale 


been ordered in 


Weighing the Temperature for 
Blind Folk 
By Jacques Boyer 


HE victims of blindness, whose num- 

ber the war has unfortunately so in- 
creased, excite more and more the in- 
terest of a sympathetic world, which 
strives to ameliorate their lot by provid- 
ing them with a variety of useful ap- 
pliances. In the course of the past few 
years, various workers have adapted to 
the use of the blind certain machines, 
tools, and even games; the Braille slate 
and the Braille typewriter furnish in- 


stances selected at random. Today 
comes a resident of Nimes, M. Fleury 
Brunet, with a curious thermometer 


that he has invented to make it possible 
for persons deprived of their sight to 
read the temperature quite as well as 
anybody else 

The device is a calorimetric balance, 


The standardized adjustable arm splint 


bars, along which it can be slid for a short 
distance backward and forward. It is 
graduated in Braille characters, the 
lower temperatures being above and the 
upper ones below. The principal mem- 
ber is a rather heavy bar of aluminum, 
supported, on a knife-edge bearing, at a 
point near one end. On its long arm it 
carries an ordinary mercurial ther- 


How the new splint goes on the patient 


for whatever temperature is to lie in the 
middle of the instrument’s range—which 
ordinarily runs from zero to 40° Centi- 
grade. The column of mercury then 
plays the role of running weight; and 
by its varying position it controls the 
position of the balance—when the 
temperature rises and the mercury moves 
outward along the beam, the pointed 

















The thermometer that weighs the temperature so that the blind can read it 


mometer, rigidly mounted; and _ this 
arm terminates in a point. The short 
arm ends in a heavy ball, and is provided 
in addition with two blocks, which may 
be slid back and forth and locked in 
position. This makes it possible so to 
calibrate the instrument that the alu- 
minum beam takes a horizontal position 


end of the latter falls, and in the opposite 
ease it rises. 

The point of the beam fails to touch 
the scale in the normal position of the 
latter. When a blind man wants to 
read the instrument, however, he pushes 
the scale in toward the base; and as he 
does so, the pointed beam passes through 


of the blind man’s disabili- 
ties, is far from being the 
least annoying; and this clever means of 
removing it will be appreciated. 


A Stretcher That Gives Up Its Load 
Painlessly 

= the strides made during the past 

decade by medical science and sur- 
gery, little attention has been paid to one 
of the minor, but none the less urgent, 
points in the handling of the injured— 
the means of getting them off the stretcher 
and into the bed. Every doctor will 
concede that the current style of handling 
patients in this transfer leads to irritation 
and shock which, in severe cases, may 
become a serious complication. But 
there has been no suggested means for 
avoiding these unpleasant consequences. 

The stretcher shown on this page 
divides longitudinally in the middle. 
Each half of the canvas may then be 
slipped from under the patient, after he 
has been deposited, in the stretcher, on 
his bed or operating table; so the transfer 
takes place with no handling and no 
shock. 

The center coupling of the new stretcher 
consists of two fine steel rods, three feet 
long—one running from each end of the 
stretcher through canvas loops that 
extend alternately from each side. These 
rods meet in the center loop, and are 
locked in place by a canvas strap that 
buttons over their outer ends in such 
fashion as absolutely to prevent their 
slipping out, while each rod checks the 
other in any tendency to slip inward. 
The folding handles reduce the minimum 
length of the stretcher to six feet, making 
delivery possible to the standard hospital 
bed, six feet two inches in length. 

The iron spreading rods have a slot 
at the center of one which slips over a 
rivet at the center of the opposite rod, 
and, when rigidity is in order, is locked 
by a pin penetrating 
both rods. This 





with which one actually weighs the 
temperature, if we 
may be permitted 


this expression. It 
is a combination of 
a balance beam with 
a mercurial ther- 
mometer, using the 
motion of the mer- 
eury column to dis- 
place the center of 
gravity of the tube 
and permit the 
blind man to read, 
from its position, 
the degrees of tem- 
perature marked on 
an index scale. 

The inventor has 
worked out his con- 
ception in a fashion 














at once elegant and 
sound. The scale is 
carried on two steel 


The stretcher that divides down the middle to give up its 
load without handling 








pin in turn is held 
in place by a small 
flat steel spring. On 
releasing this lock 
the spreading rods 
swing in under the 
canvas, and counter- 
sink into the wooden 
frame; whereupon 
the entire stretcher 
folds {into a bundle, 
light and compact, 
six feet long and 
eight inches thick. 

This stretcher was 
invented by M. V. 
Hubbard, an am- 
bulance driver in 
the fire department 








Shockless transfer from ambulance to bed, by means 
of the dividing stretcher 


of San Jose, Cali- 
fornia. 
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Copyright 1919, by The Goodyear Tire & Rubber Co, 


‘In this test of nineteen months we have demonstrated to our full satisfaction that 
your Goodyear S-V Solid Truck Tires give us a high general average mileage and a 
low general mile cost per tire, and their stamina has stood up where the strain 
is the hardest.”,— W. J. Sherwood, Gen’l Supt., Chicago Motor Bus Company. 


tioned above, 90 per cent of the 

tires on the fifty double-decked 
busses operated by this company, are 
Goodyear Solid Tires. 


\ S a result of the extensive test men- 


This is because, although the balance is 
always made up of other tires for direct 
comparison, no reason has been found 
for changing. 


The superiority of Goodyear Solid Tires 


is most conspicuous at the points of 
hardest wear which are the front wheels 
of these busses. They are the drrving as 
well as steering wheels. Their tires re- 
ceive the worst strains imposed by the 
10,000- to 16,000-pound burdens above 
them. 


Out of 342 Goodyear Solid Tires checked, 
thirty-one ran between 15,000and 20,000 
miles, eleven went 20,000 to 25,000 
miles, while four exceeded 25,000, 


including one old warrior known to 
actually deliver 37,665 miles. 


Nearly fourteen million tire miles have 
cost The Chicago Motor Bus Company 
only one-half cent each. 


Such economy could be produced by 
nothing less than the tremendous 
strength built into Goodyear Solid Tires, 
by reason of which they wear down very 
slowly and evenly, 


THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 
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TO INVENTORS 


The completion of substantial war orders 
leaves the undersigned company with largely 
increased facilities for the production of 
metal stampings and drawings of all kinds. 


We desire to utilize these facilities in the 
development and manufacture of some pat- 
ented article of merit; preferably one which 
is now in general demand and which can be 
turned out in large quantities. 


Behind such a proposition we can place 
our large plant, ample capital, solid reputa- 
tion, and long experience. 


Correspondence with Inventors is solicited 


PRATT CHUCK CO. 


FRANKFORT, N. Y., U.S.A. 
Manufacturers of 
Pratt Positive Drive Drilh Chucks, Oneida Lathe Chucks, Electrical Outlet 
Boxes, Bushings, Chaplets, Nipples, Metal Stampings and Drawings of all kinds. 


| Submarine Range-Findi 
of Reflected Sound Waves 
(Continued from page 67) 

which are above the audibility range of the 
human ear. For one thing, such high fre- 
quency sound waves may be readilyreceived 
with little if any interference from the many 
other sounds existing in water. Again, 
such waves make it extremely difficult for 
a hostile ship, particularly a submarine, 
to detect the sending source through the 
use of a similar installation. When sound 
waves of a pitch above the audibility range 
| of the human ear are employed, the receiv- 
ling circuit includes some form of inter- 
rupter or ‘‘chopper,”’ which breaks up the 
high pitched sound so that it may be heard 
by the human ear. 

While primarily designed for anti-U- 
boat operations, the present device has a 
||permanent use. It literally enables the 
|}mariner to ‘see’? under water. Un- 
chartered ledges and pinnacles can be 
detected, and wrecks can be located. 
What is more, Mr. Ries claims that with 
a little practice the operator ought soon 
be able to tell the difference between 
various materials, such as sand, rock, wood, 
iron and so on, since each material reflects 
the sound waves differently because of the 
varying acoustic absorption of each. 


The Voice of the Sea 


(Continued from page 71) 

fish and the richly colored sea gardens of 
the Pacific at Santa Catalina. At San 
Diego the yachtsman finds his paradise, 
while at Coronado one may watch the 
feathery spray tumbling gloriously over the 
breakwater. The long high ridge of Point 
Loma overlooks the bay, while from com- 
manding view-points the desert mountains 
of Mexico blend softly with the sky. 

On summer days I have followed the 
rolling hills along the ocean to the south 
of San Francisco, peering over precipitous 
bluffs at tiny curving beaches, bounded by 


























rocky headlands and outlying reefs of 
tilted strata, on which the seals and the 




















The Value of Suggestion 


In a recent interference proceeding 
involving five separate applicants for 
a patent, three of them attributed 
their conception of the invention to 
an illustrated article appearing in 
the SCIENTIFIC AMERICAN. 
By placing before your engineers, 
designers and mechanics for system- 
atic study, copies of patents, you may 
stir their inventive faculties to your 
great advantage. 


Wecan furnish complete sets of United 
States Patents -- properly classified-- 
relating to your particular line of work 
in convenient form for ready reference. 


Write our Manufacturers Service 
Department. 


SCIENTIFIC AMERICAN 


626 Woolworth Building 
New York City 





white gulls play. The long blue waves 
of the Pacific break with stately rhythm 
on the sand or tower in spray upon the 
rocks, and the voice of the sea is sweetest 
music to the ear. Come with me through 
the grain fields dotted with golden poppies, 
over the flower-strewn hillsides, joyous with 
birds and butterflies, down through thick 
cedars to the singing sands of the seashore, 
down to the long brown kelp and the wav- 
ing mosses! 

The sea is a symbol of eternivy. As we 
become more deeply acquainted with it 
we more truly love its mystery and more 
clearly understand its ‘message to our 
hearts. There are silent moments upon 
the mountains when one feels the im- 
mensity of nature, and there are storms 
upon the sea in which one realizes the 
presence of an immeasurable power. He 
has but lived in part to whose heart the 
mountains and the sea have never spoken. 
Both supply an infinite need of the soul. 
In the solitude of the mountains and in the 
voice of the storm-driven sea there is 
companionship with the Eternal. 


Curved or “S” Courses 
(Continued from page 73) 
yards longitudinally and 110 yards literally. 
| These errors are what may be ordinarily ex- 
| pected in mortar firing at a vessel steering an 
|S” course. The sinuous course causes a 
| loss in hitting power of mortar batteries of 
| about 50 per cent, so that only high velocity 
| rifles should be used in future installations, 
confining the use of mortars to special 
|eases. The result of these tests demon- 
| strated the vulnerability of coast defenses 
armed with mortars when bombarded at 
long range by warships steering a sinuous 
bombardment curve. As a result of the 
invention of the Automatic Course Indi- 
| cator the firing system and armament of 
|ecoast defenses will have to be radically 
| revised. 
| “Jn regard to gunfire, a lesser but very 
In the case 





material error is introduced. 
| (Continued on page 84) 
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LEGAL NOTICES 


PATENTS: 


IF YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & Co. 
for advice in regard to the best wa 
of obtaining protection. Please sen 
sketches or a model of your inven- 
tion and a description of the device, 
explaining its operation. 
All communications are strictly confiden- 
tial. Our vast practice, extending over a 
period of seventy years, enables us in many 
cases to advise in regard to patentability 
without any expense to the client. Our 
Hand-Book on Patents is sent free on 
request. This explains our methods, terms, 
etc., in regard to Patents, Trade Marks, 
Foreign Patents, etc. 

All patents secured through us are described without 
cost to the patentee in the SCIENTIFIC AMERICAN. 


MUNN ®@® CO. 


SOLICITORS OF PATENTS 


233 Broadway. Westworth Building, 
or 
Washington, D, OC, 


















New 
And 625 F Street, 








Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one year $5.00 

Scientific American Supplement (established 
Sree OO SOE nnccnccccs<cumeseste 5. 
Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama 
Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Supplement $1.00 per year ad- 
ditional. 
ine. _ Canadian Postage 
Scientific American 75c per year additional. 
Scientific fmacionn Supplement 50c per year addi- 
tional, 

The combined subscription rates and rates to foreign 
countries, including Canada. wi'l be furnished 
upon application 
Remit by postal or express money order, bank 
draft or chec 


Classified Advertisements 


Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 








BUSINESS OPPORTUNITIES 


Incorporate your business under the common law. 
No organization tax; no fran: hise tax; no f deral cor- 
po ation tax; certificates 1 ot t.xa’ le; stockholde’s ex- 
empt from company debits; do busine-s anywhere; di- 
rectors reside where you vish; lowe-t cost organization 
possible. ‘ ommon Law Organization Co., 9 Randolph, 
Detroit, Mich. 


BUSINESS OPPORTUNITY 


WANTED. Good quality second hand power equip- 
ment for a new canning factory that will operate not 
over one third of the year. Two 12% h.p. boilers, all 
preferably of internal furnace type, to carry 100 Ibs, 
working pressure; one 100 to 150 h.p. engine; one 350 h.p. 
fed water heater; one 350 h.p. boiler feed pump; one 
exhaust head. Other apparatus later. Shipment about 
the middle of February. Address C. C. beck, No. 721-23 
E. & B. Bullding, Rochester, N. Y. 


AGENCY WANTED 


FRENCH Interpreter actually working with U. 8 
Army wishes after the war general agency in France for 
U. 8. Agricultural Specialties ‘mechanics, chemical, ma- 
neon etc.). R. C. Reboul Boite Commerciale 86-Nantes, 

rance. 


BUSINESS OPPORTUNITY 


WANTED a plant which can develop and use my 
system of raising sunken ships. Engineer, Box 773 
City Hall Station, New York C.ty. 


INVENTION DEVELOPMENT 
SPECIALISTS in the development, manufacture and 
sale of new devices. A finely equipped factory and @ 
capable and experienced organization at your service, 
Detroit Accessories Corporation, Gratiot & Fisher Aves., 
Detroit, Michigan 


BUILD MUSICAL INSTRUMENTS FOR 
PLEASURE OR SALE 

FOR 83.00 we show you how to Select Materials, Bend, 
Shape, Fasten and Ornament, we illustrate inexpensive 
methods by which Amateurs can build First Class 
Instruments of many styles and furnish Drawing and 
Patterns for a 12 String Double Neck Guitar, one Neck 
giving clear tones of Harplike quality, the other, @ 
Rich Powerful Bass, easy to play and carry. Technical 
Descriptive Co., Waltham, Mass. 








TO INVEST 
$50,000.00 CAPITAL 


or more with services (sal- 
ary no object) in going 
manufacturing concern. 
Fullest investigation de- 
manded. No agents. 


DAN H. RUSSELL . 
1020 Sycamore Street Cincinnati, Ohio 
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Dotted lines show how the 
inside of the ‘“‘cup” of a 
Timken Bearing is tapered 
to fit over the tapered rollers. 
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Bearings that Stay New 


in Tractor, Truck and Motor Car 


“As good as new” after five thousand, 
twenty-five thousand, fifty thousand or 
even a hundred thousand miles in motor 
car, truck or tractor. 


Why is this characteristic of Timken 
Bearings so important to car builder or 
owner? 


And how does it follow from the tapered 
design of the bearing? 


Here’s why it’s important: 

The job of the bearings—in wheels and 
transmission, on the pinion or worm shaft, 
at the differential or in the knuckle heads— 
is to keep the expensive working parts of 
the vehicle from wearing out. Bearings 
can’t do this job if they wear out them- 
selves, or even if they just wear loose, and 
stay loose. Therefore they should stay 
new—and Timken Taper Bearings do. 


Here’s why it results from Timken 


Taper: 


THE TIMKEN ROLLER BEARING COMPANY 
Canton, Ohio 


The tapered design enables the bearing 
to resist not only up-and-down loads, 
bumps and pressures, but also the heavy 
side or end-pressures that are always 
present in some degree in a moving ve- 
hicle—jolted to right or left, swinging 
around curves, struggling out of ruts and 
bumping over holes, stones, and so on. 


Naturally, with this doubled power of 
resistance to wear and tear, Timken 
Bearings stand up where less resistant 
bearings would be ground to pieces. 


Secondly—if a little wear does occur 
after thousands of miles, it can be quickly 
and easily corrected, just by moving the 
tapered “‘cone”’ and rollers a trifle farther 
into the tapered cup. This simple “‘take- 
up for wear” extends the life of the bearings 
indefinitely. 


If you want further explanation write 
for free booklet ‘“How Can I Tell’’—which 
describes all the principal types of bearings 


for motor cars. 
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A Shad eles 
Machine Shop 


What both the sawtooth and the multiple monitor 
seek, but miss, is achieved in this machine shop of 
the C. H. Wheeler Manufacturing Co., one of many 
notable examples of uniform all-direction lighting 
from the Pond Truss Roof. 


For most factories a Pond Truss costs less than a 
sawtooth. And—unlike all other types of roof— 
it ventilates a wide building without demanding 
excessive height. Its very form tends to create air 
currents; and very wide buildings can have alter- 
nating inlets and outlets, with light from both. 


We devised the Pond Truss to help our customers 
get 100 per cent. service from 


Pona 


CONTINUOUS SASH 


WEATHER -PROOF WHEN OPEN 


the original all-weather, mass ventilating sash. It 
is only one of several arrangements for securing 
results once thought impossible. 


Ask our Service Department to make suggestions 
for your new factory, or for remodeling buildings 
whose present output is unsatisfactory. No charge 
—but you may learn some new possibilities of in- 
creased efficiency. 

Booklet, “Air, Light and Efficiency,’’ tells how special treatment 
produced unusual results in some famous factories. 

Typical ways of using Pond Continuous Sash are shown in the small 
sketches. Contrast them with the limited ventilation due to old- 
fashioned window arrangements. 

You can order Pond Continuous Sash from stock. 


DAVID LUPTON’S SONS COMPANY 


Clearfield ( Weikel Sts. Philadelphia, Pa. 


Canadian Manufacturers, The 
A. B. Ormsby Co., Lid., Toronto 
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Patronize 


Aorist. W. 


FOR WEDDINGS 


your toa! Flowers should come first in your list of 
edding Gifts. They convey your message. 


Your local florist, within a few hours, can deliver fresh flowers in any city or town in 
the United States and Canada through the Florists’ Telegraph Delivery service. 


Curved or “S” Courses 
(Continued from page 82) 


lof 12-inch guns the prediction interval is 
only 30 seconds and time of flight from 15 
The error appears to be 
| proportional or nearly so to the time inter- 
| val at which the future position of the ship 
ee the ‘S’ course must be guessed. On a 
straight course the average error in the set- 
| forward point is about 24 yards. With 
| the target head-on when steering an ‘S’ 
| course, at ranges between 7,000 and 12,000 
| yards, the total probability of hitting is 
reduced by 25 per cent and with the target 
| broadside the sinuous course at 8,000 yards 
|range reduces the longitudinal probability 
lof: hitting about 10 per cent. At the 
| longer ranges, 18,000 and 21,000 yards, the 
| sinuous course will give an attacking fleet 
|more immunity than now from rifle fire. 
When spotfiring is resorted to the error will 
be far greater even than that indicated 
above. 

“The importance of these tests cannot 
be too strongly emphasized. As the mor- 
tar and gunfire from a land battery having 
a long horizontal and high vertical base 
line, at 8,000 yards range, was seriously 
affected, how much more will be the effect 
upon gunfiring between battle fleets at 
18,000 yards range which resort to spot- 
| firing! A fleet on an ‘S’ course will be 
much more immune from the enemy’s guns, 
while her own control officers, knowing the 
‘S’ course, can alter their ship’s fire as the 
curve changes.” 


| to 30 seconds. 


| The Final Solution of the Airship 


Problem 
Continued from page 73) 


owing to the fact that the outer cover is 
made as a rule of a non-gas-tight material, 


| thus allowing for some renewal of the air; 


certain constructors, Forlanini for instance, 
provide means for ventilating the ring 
space at will by means of a system of valves. 

Of course, all these are merely peace 
time risks, which in time of war are further 
complicated by the intervention of hostile 
airplanes firing incendiary bullets—as the 
list of German Zeppelin losses proves with 
considerable forcefulness. It is small won- 





der then that as long as the industrial 
production of helium had been considered 
impossible the airship should have been 
condemned for all but some special pur- 
poses, more distinctly naval: fleet scouting, 
coast patrol and submarine chasing. It is, 


of what has been said about the drawbacks 
of hydrogen that the officers and crews 
manning airships in time of war are ex- 
ceedingly gallant men—be they even 
Germans. 
The Virtues of Helium 

It may seem strange that an article 
which purports to extol the virtues of 
helium as a lifting gas—helium, which the 
Navy Department camouflaged for reasons 
of national security as “argon” until the 
war was won—should pay so much at- 


procedure that the reader can be made to 
appreciate fully the principal factor which 
ever since Giffard’s days has obstructed 
the logical development of the airship into 
the aerial liner and battleship. 

Helium, besides being, as has already 
been said, absolutely non-inflammable, 
also refuses to be absorbed and therefore, 
cannot form, through diffusion in air, an 
explosive mixture; hence it eliminates in 
the airship the principal elements of danger 
and promises to bring about nothing short 
of a revolution in aerial navigation. As 
against this very great advantage helium 
possesses only a small drawback with re- 
spect to hydrogen: its lifting force is about 
8 per cent smaller than that of hydrogen, 
because helium is about twice as heavy as 
the latter. Helium will thus lift about 
65 pounds per 1,000 cubic feet, as against 
70 pounds for commercial hydrogen. This 
drawback is, however, really insignificant 
in the light of the enormous advantages the 
new lifting gas possesses. 
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THE old reliable stand-bys are now being utilized 
in the industries of peace. The pencil is the first 
tool used in the change. The long established fa- 
mous VENUS Pencils (made in 17 degrees) always 
can be depended on for the most exacting work. 


17 black degrees 


For bold heavy lines Special 
6B-5B-4B-3B 14c. Offer 
For general writing Send 14 cents for 3 


and sketching 


”) 
trial samples, men- 

2B-B-HB-F-H » tioning degrees. After 
~k ou find how rfect 

For clean fine lines Z Venus Penetie pom 
2H-3H-4H-5H-6H “ buy them atany dealer. 


For delicate thin 
lines, maps 


7H-8H-9H 


Of all stationers and 
stores throughout the 
world 





American Lead Pencil Co. 
217 Fifth Avenue, New York 


and Clapton, London, Eng. 


Waxed Typewriter Ribbons 











perhaps, not unfitting to add here in view | 


tention to the drawbacks of hydrogen. | 
But as a matter of fact it is only by this | 


ARE SUPERIOR 


| Produce distinctive letters: wear longer; more econom- 

| ieal. Will not fill the type or dry out. Guaranteed to 
please or money back. You save 6y Ouying direct. Supplied 
for all makes of Typewriters, and adding Mach: nes; 
light, medium or heavy inked; any color desired, Price, 

| 12 for $5.00; 6 for $275; 3 for $1.50, prepaid anywhere in 
United States. If foreign, add postage and tariff 


BOOKLET FREE 


Send &c stamp for interesting 20-page booklet—* Better 
| pel ag nd Results,” or send 54c, mps or coin 

(checks not accepted for less than $1.50), stating the 
name and model number of your typewriter, and color 
of ribbon used, and we will send you pre paid a ribbon 
and the booklet. Write today—address 


Department 21 


THE RIBBON WORKS, Galveston, Texas 





ROBINSON 
REMINDER 


At All 


Stationers 


Md. by 
Robinson Mig.G 
Westfiela , Mass 











The Modern Gasoline Automobile 


By Victor Page, M. E. _ Price $3.50; $3.75 Postpaid 
This Book is the latest and most complete 

treatise on the gasoline automobile; embracing its 

construction, operation, maintenance and repair. 


MUNN & CO. Inc. 
233 Broadway Woolworth Bldg New York 


THE BOYS’ FREE! 


MAGAZINE 


Send to-day for a free sample copy of 
THE BO YS’ MAGAZINE. 

Chock-full of clean, agent stories and 
instructive articles all of great interest to 
every live, up-to-the-minute American boy. 
Special articles about Electricity, Mecha- 
nics, Athletics and Physical Training, 
Gardening, Camping, Hunting, Trapping, 
Fishing, Cycling, Carpentry, Photography, Poultry, 
Drawi tamp and Coin Collecting, Boys’ Clubs, 
Jokes, Cartoons, ete., etc. Beautifully illustrated 
throughout. Handsome covers in colors. 


Drop us a line to-day. Remember we'll send you 
our very latest issue absolutely free. 

Address, THE SCOTT F. REDFIELD CO., 
2730 Main Street Smethport, Pa. 
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Give Them 
Their Jobs 


Back 
HE men who left 


your shop or your 
office to finish the Big 
Job over there have 
been working for you 
all the time they have 
been away. 


And though not on your 
payroll, they have saved 
your business and your 
home from things worse 
than bankruptcy or fire. 


Their experience has de- 
veloped them and made 
them more valuable to you. 


When they return, give 
them more than a welcome 
home. Have their places, 
at bench or desk, ready 
for them. 





DURAND 


STEEL LOCKER CO. 


1574 Ft. Dearborn Bk. Bldg. 974 Vanderbilt Bldg. 
Chicago New York 


ODELS BUILT 4Np 
INVENTIONS DEVELOPED 


We are prepared to build special ma- 
ehinery and models from most delicate pre- 
cision instruments up to 10 ton machines. 

ENGINEERING AND PLANNING DEPT. 

Best Equipped Plant of its kind in Country 

THREE RIVERS MACH. TOOL & DIE CORP., PHOENIX, N. Y. 











You can buy truck mile- 


age at cut price by watching 
your operating costs and spread- 
ing them over maximum distance 


—as recorded by the 





HUB ODOMETER 


The rugged mechanism of the Veeder 
gives the instrument its value; it's always working, 
always saving. Registers forward, whether ae 
runs forward or backward. Price, $20. Ford 


model, $15. Leaflets describe fully. 
THE VEEDER MFG. CO. 


18 Sargeant St. Hartford, Conn. 
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SCIENTIFIC AMERICAN 


The advance which the quantity pro- 
duction of helium promises to effect in the 
technique as well as in the application of 
airships can hardly be overrated. One 
may already foresee that, with the fire risk 
eliminated, it will be possible to fit the 
engines into the hull proper of rigid airships 
and thus design a more efficient propelling 
system; this will produce a more homo- 
geneous ensemble, almost absolute stream- 
line shape, greater structural strength, and 
better all round performance. That such 
progress will benefit civilian as much as— 
if not more than—military and naval 
pursuits seems a foregone conclusion. 


Battleplane Armament 
(Continued from page 75) 





The armored plane has appeared on 
various occasions in the great war, usually 
on the German side. Such attempts to| 
protect airmen and engines have generally | 
proved a failure, for the reason that the} 
loss in speed and climbing ability has more | 
than offset the gain in protection from 
hostile small-arms fire. Indeed, such 
machines have only too often fallen victims 
to artillery fire from the ground. A typical 
armored plane designed by the Germans 
for operations against troops on the ground 
was brought down by the Americans during 
the closing days of active fighting. This 
machine, which was probably of the Junker 
type, was a two-seater and carried three 
guns—one firing directly ahead, one mounted 
on a tourelle, and the third arranged to 
fire through a well in the floor at targets on 
the ground. 

All in all, the tendency has been to in- 
crease the machine-guns wherever feasible, 
but considerations of speed and climbing 
ability have set severe limits in that direc- 
tion. After four years of war the little 
chaser, with its single passenger and one 
or two machine-guns, has proved the real 
battleships of the skies. It may be that 
things will change in time; but until the 
signing of the armistice the chaser remained 
the final word in aerial fighting. 


The Principles of Camouflage 
(Continued from page 76) 

plane, aerial photography became a more 
important factor than visual observation in 
much of the reconnaissance. This neces- 
sitated that camouflage in order to be 
successful had to meet the requirements of 
the photographic eye as well as of the 
human eye. In other words the spectral 
characteristics of the colors used had to be 
similar to those of Nature’s colors. For 
example, chlorophyll, the green coloring 
matter of vegetation, isa peculiar green as 
compared with green pigments. When 
examined with a spectroscope it is seen to 
reflect a band of deep red light not reflected 
by ordinary pigments. So a photographic 
plate or spectroscope will reveal a differ- 
ence which the unaided eye does not. 

Some time before the Great War began, 
it occurred to the writer that colored filters 
could be utilized in aiding vision by in- 
creasing the contrast of the object to be 
viewed against its surroundings. Studies 
were made of various filters, in view- 
ing the uniforms of various armies. Further 
developments were made by applying the 
same principles to colored lights and 
painted pictures. As a result of the demand 
for avoiding detection by photographic 
plates and by various colored filters, some 
paints provided for the camoufleur were 
developed according to the spectral re- 
quirements. Many other applications of 
science were developed so that camouflage 
can now be called an art based upon sound 
scientific principles. 

Natural lighting is so variable that it is 
often impossible to provide camouflage 
which will remain satisfactory from day to 
day; therefore, a broad knowledge cf 
Nature’s lighting is necessary in order to 
provide the best compromise. There are 
two sources of light in the daytime, namely 
the sun andthe sky. The relative amounts 
of light contributed by these two sources is 
continually changing. The sky on cloud- 
less days contributes from ys to 4 of the 
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Eugenics in Steel Manufacture 


How Human Genius Aided by Unusual Mechani- 
cal Apparatus Maintains the ‘‘Agathon’’ 
Standard of Physical Perfection 


Even steel men of long experience have been surprised 
by human care and skill involved in the production of 
Agathon Alloy Steels and the many new and exclusive 
mechanical features which have been introduced. 














From laboratories to furnaces, from furnaces to mills, 
from mills to testing house—it is one ceaseless round of 
vigilance, to insure that every pound of steel is «* born ”’ 
physically fit for its designated duty and worthy to go out 
into the world bearing the family name—‘«AGATHON,”’ 








The result of this genius of men and machinery, of this 
super care and unceasing watchfulness, of the unusual 
methods employed, is that «‘AGATHON’”? Alloy Steels 
occupy the highest pinnacle of consistently reliable service 
—concrete evidence of the power of an Ideal faithfully 
and tirelessly pursued. 










It will be a pleasure to answer any questions you may 
wish to ask regarding Agathon Alloy Steels for your par- 
ticular purpose. 


THE CENTRAL STEEL COMPANY 
MASSILLON, OHIO 









iia . | Hickox Building. 

Cleveland Office: ) Via mill-Hickox Company, District Reps. 

} 1370 Peoples Gas Bldg., 122 S. Michigan Bivd. 

' C. H. Beach, District Sales Mgr. 






Chicago Office: 





5 326, 327, 328 Ford Bldg. 
/ F, Walter Guibert, District Rep. 


Export Department: 20 Broad Street, New York, N. Y. 


603 Widener Bldg. 
Frank Wallace, District Sales Manager. 


Detroit Office: 






Philadelphia, Pa { 






: . )521 University Block 
. ) . d eo. 
Syracuse Office: 4 T. B. Davies, District Sales Manager. 
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F Once in a generation, 


history so that all men, 
children like to read it. 


otus-—great of vision, 


telling. 


Frank H. Simonds is this generation's 
From the 


Ridpath, this war’s Macaulay. 


5 Large Volumes Size 10)(’x 74" x 134’ 


says — 


countty can quite parallel the work that Mr. Simonds has done. It is hard to say what most 
to admire: the really extraordinary grasp of the essential facts of the war which is shown, or 
the transparent clearness with which the facts are brought out or the entire fairness 
and impartiality of the conclusions. 


perhaps, there 
appears one man with a gift for writing 
all women, all 
Such was Rid- 
path—-such were Macaulay and Herod- 
brilliant of style, the 
with a genius for facts and a genius for 





When The Boys Come March ng Home | 


When quiet descends on shell torn 
Europe—when weary men have laid down 
their armse——when the great ships, filled 
with our boys, have come across the high 
seas —will this greatest of conflicts have 
left its message for you—will your mind 
be broadened —will it have increased your 
knowledge of the world, of the human 
races, of history, of geography, of in- 
vention? 

With Simonds’ brilliant contempora- 
neous History of the War—an intelligent 
American can feel that the meaning of the 
great war will not be lost for him and his 
children 

And those boys who have come back 
home will find in it the truth about the 
——_uen things they heard ru- 
mored, they will find all 
that part of the war that 
they had never seen 


a 















































when he is welcomed by 


world. Already, 


wonderful indeed that 


“Mr. Frank H. Simonds’ his- 
tory of the great waris avery 
remarkable work. 
too much to saythat no other 
man in this or any other 


day when this man burst like a flame upon 
the people of the city of New York with 
his prophecy of the great war, to this day, 
Allied statesmen 
and generals, his fame has spread about 
today, 
schools are studying Frank H. Simonds. 
His least newspaper article is treasured 
and passed from hand to hand. 
at last you can 


SCIENTIFIC AMERICAN 


It is not 


clubs and 

Copyrigh:, 
So it is 
their children. 


Frank H. Simonds’ 


History fe World War 


Simonds is today the most 
quoted American in Europe. The 
British Government has had his 
articles reprinted and distributed 
broadcast; and he is the only 
American who was allowed to go 
from point to point along the 
great battle line. He has talked 
with generals and soldiers alike. 
His articles appear in leading 
papers all over the world. At 
the height of the Battle of Verdun, 
President Poincare sent him alone 
of all war correspondents to the 
battle front. 


No wonder then that those 
closest to the war have been eager 
to help Frank H. Simonds with 
contributions. Those who really 
know some individual part of the 
great conflict—have written what 
they know best. There are hun- 
dreds of such contributors. One- 
third of the whole history is writ- 
ten by them—the other two- 
thirds being written by Frank 
H. Simonds. A few of these 
c ontributors are Lord Northcliffe, 
Admiral Sir John Jellicoe, Winston 
Churchill, Surgeon- General 
William Crawford Gorgas, 
Hudson Maxim, Rudyard Kip- 
ling, Viscount James Bryce, 
Henry Morgeuthau, General 
Pershing. 

The Story That Has 

Never Been Told 


The full story of 
Chateau- Thierry has 
never been told. Not 
in a — newspaper, 
or a single magazine, or 
a single book can you 
find just what startling 
things our American 


boys did that day that turned the 
tide of history. How they fought 
with their bare hands—how they 
attacked in the faceof machine gun 
fire as in the face of rain—how 
they tore the machine guns to 
pieces with their hands and over- 
powered the gunners behind them. 
This, and much more—a glor- 
ious story that has never been 
printed. It will make every Amer- 
ican heart beat faster. But you 
can read it now in Frank Simonds’ 
History of the World War. 

Many men of many minds con- 
sider this History the great one— 
the one for you to have. French, 
British, Belgian and Americans— 
statesmen, priests, genera:s, news- 
paper men—differ though they 
may in everything else—all unite 
in considering Frank H. Simonds’ 
the history of the world war for 
you to own. 

Many of the war maps were drawn by 
Mr. Simonds himself. The illustrations 
are printed on special psper inserted for 
the purpose. Many of them are entirely 
new to the eyes of readers, having been 
obtained by the art editor of the History 
from out of the hundreds of thousands 
that have been taken in this war—these 
ere pictures you really want to keep— 
that really illustrate the story. 


Announcement of Price Increase 


When, over two years ago, the Review 
of Reviews Company planned this im- 
ortant project, it contracted for paper, 
Cinding. etc., at the then prices for a first 
edition of all the volumes. 

A price was put on the set that was 
fair, in view of the costs. 

Since then, cloth, paper, ink, labor— 
everything that goes into the making of 
a book—has gone way up in price. 

Because of these old contracts you are 
now able to get the Simonds’ History ata 
low price, if you are Ds ng and engage 
a set of the present edition 

We herewith announce, however, that 
the subscription price of the next edition 

will be increased to conform with the 
higher costs. 


REVIEW OF REVIEWS COMPANY, 30 Irving Place, New York 
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Address . 
T Mx ir yoo ereter tne leather sty style « binding just 


Underwood & Underwood 


have the story of this war in final form 
for yourself and your children, and for 


1000 Illustrations 





Lloyd George, Prime Minister of 
Great Britain, Says— 

“ This ‘ History ‘will con- 
stitute a most valuable 
treatise for those who at 
this or any future time 
wish to consult an inde- 
pendent authority on the 
cause of this titanic strug- 
gle.” 





Lord Northcliffe Says— 

“Mr. Simonds has been 
right about the war more 
often than any of the many 
who have endeavored to 
forecast the future of this 
complicated catastrophe, 
and I say with admiration 
that I do not know of a 
better guide to the war 
than Mr. Frank H. Sim~ 
onds.”’ 





J. Cardinal Gibbons Says— 

“I feel sure the work of 
Mr. Simonds will prove a 
valuable contribution to 
the literature of the World 
War. The volume in hand 
makes easy, pleasant and 
interesting reading." 











1000 
Pictures / 
and / 
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In Color _/*eiew 


and 
Black 


Reviews 
30 Irving PI 
cop City 
ase send 
ey rafene 
fo ore pai 
first three 
Ad. of the 
| fe? of the 
World War” by 
Frank H. Simonds 
and other famous 
contributors. Lf not 
satisfactory I wil 
return them in five 
/ days, otherwise I will 
remit $1.50 a month for 
12 months. In return | 
am to receive the two 
other volumes of this his- 
tory as soon #8 they are re- 
leased from the press. The 
set will contain the com- 
lete History of the World 
jar from spomnongnny te to end. 
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| total light received by a horizontal surface 
at noon. Light from the sky and light 
reflected from the surroundings illuminate 
the shadows. These shadows are different 
in color from highlights because color be- 
comes less conspicuous as the distance of 
observation increases. In general the 
distribution of brightness or light and shade 
|is the most important aspect to be con- 
| sidered. 

| The camoufleur worries over shadows 
more than any other aspect generally. 
On overcast days camouflage is much more 
successful than on sunny days. Obviously 
|countershading is resorted to in order to 
| eliminate shadows and where this is un- 
| successful confusion is resorted to by mak- 
'ing more shadows. The shape and orien- 
tation of a building is very important to 
those charged with the problem of render- 
ing it inconspicuous to the enemy, but little 
attention has been paid to these aspects. 
For example, a hangar painted a very satis- 
factory dull green will be distinguishable 
by its shape as indicated by its shadow 
and shaded sides. In this zone a hangar, 
for example, would be more readily con- 
cealed if its length lay north and south. 
Its sides could be brought with a gradual 
curve to the ground and its rear, which is 
during most of the day in shadow, could be 
effectively treated to conceal the shadow. 











A little thought will convince the reader 
| of the importance of shape and orientation. 
Broken color or pattern is another funda- 
mental of camouflage which, of course, 
must be adapted to its environment. For 
our trucks, cannon, and many other imple- 
ments of war, dark green, yellow, dark 
blue, light gray and other colors have been 
used in a jumble of large patterns. A final 
refinement is that of the blending of these 
colors at a distance, where the eye no longer 
resolves the individual patches, to a color 
which stimulates the general hue. For 
example, red and green patches at a dis- 
tance blend to yellow; yellow and blue 
patches blend to a neutral gray if suitably 
balanced, but if not, to a yellow gray or a 
blue gray; red, green and blue if properly 
balanced will blend to a gray; black, white 
and green patches will blend to a green 
shade; and so on. These facts are simple 
to those who are familiar with the science 
of light and color; but the artist, whose 
knowledge is based upon the mixture of 
pigments often errs in considering this 
aspect of color-blending by distance. 

In constructing such a pattern of various 
colors it is also desirable to have the final 
mean brightness approximate that of the 
general surroundings. This problem can 
be solved by means of the photometer and 
a formula provided which states, for ex- 
ample, that a certain percentage of the 
total area be painted in gray, another per- 
centage in green, and so on. The photo- 
meter has played an important role in 
establishing the scientific basis of camou- 
flage. 

Where the artist is concerned with a 
background which does not include the 
sky, that is, where he deals only with 
illuminated objects on the earth, his trained 
eye is valuable provided the colors used 
meet the demands made by photographie 
plates and colored filters. In other words, 
the sky as a background, gives trouble to 
all who are unfamiliar with scientific 
measurements. The brightness of sky and 
clouds are far outside the scale of bright- 
nesses ordinarily encountered. 

One of the most conspicuous aspects of 
Nature’s surface is its texture. From 
great heights it appears flat, that is, rolling 
land is ironed out and the general contour 
of the ground is flattened. However, the 
element of texture always remains. This 
is the chief reason for the extensive use of 
netting on which dyed raffia, foliage, pieces 
of colored cloth, etc., are tied. Such net- 
work has concealed many guns, head- 
quarters, ammunition dumps, communica- 
tion trenches, roadways, etc. When this 
has been well done the concealment is 
perfect. 

One of the greatest annoyances to the 
camoufleur is the lack of dulness or “flat- 
ness” of the paints, fabrics, and some of 
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renewable 


FUSES 


cut annual fuse maintenance 
costs 80%. Can be used over 
and over. An inexpensive 

“Drop Out” Renewal Link 











restores a blown Economy 
Replace Pose to its original efficiency. 
hag ECONOMY FUSE & MFG. CO. 
Renew Kinzie & Orleans Sts., CHICAGO, U.S.A. 
the Fuse Sole Manufacturers: of ARKI ESS" 


100% Guaranteed Indicator. 
Also made in Canada at Montreal 











.The “BARNES ”” Positive Feed 


Upright Drills 


10 to 50-inch Swing 


RAD, 
Send for Drill Catalogue 
W. F. & Jno. Barnes Co. \ want 
Established 1872 


Rockford, Illinois 





SOUTH BEND LATHES 


Established in 1006 


Over 19,000 Seuth Bend Lathes in use 

For the Machine 

and Repair Shop 
LOW IN PRICE 


18 in. to 24 in. swing 
Straight or Gap Beds 


Send for free catalog giv 
« prices on entire line 


South Bend Lathe Works 
421 Madison St., 
South Bend, Ind, 








liew to 
Ran a Lathe 
A 64 page book 
For 10c Postpaid 
Coin or Stamps 


THE BRIDGEPORT CHAIN CO. 





















Speclalistsin Small Wire Shapes &FlatStampings | positions of enemy guns would be detected 


Bridgeport, Conn. 


Corliss Engines, Brewers 
qs and Bottlers’ Machinery 
The VILTER MFG. CO. 





899 Clinton Street 





SOLVINE BOILER PRESERVER | 





Warranted, without reserve, to remove boiler scale, 
prevent pitting and acale formation 
Pamphlet on request. Money back guarantee. 


Jersey City, N. J. 


EUREKA MFG. CO. ie 
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Manufacturers 


Would it be of 
value and assis- 
tance to you to 
have a classified 
set of United 
States Patents 
relating to your 
particular line of 
manufacture for 
ready reference? 
If so, write to our 
Manufacturers’ 
Service Depart- 
ment for par- 
ticulars. 


MUNN &CO. 


PATENT ATTORNEYS 
626 Woolworth Building 
New York City 
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| of the soil is important for if it is conspicu- 


| A notable method is the use of velocity of 
| sound. 


| nometric laws the position of the gun is 
Milwaukee, Wis. | ascertaine ~d. 


| flage its location. 


| practicable solutions were proposed. 


| 
| 
} 
| 
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SCIENTIFIC 


the other media used. When viewed at 
some angles the glint or highlight due to 
specular reflection renders the work very 
conspicuous. For this reason natural 
foliage or dyed raffia has been used. 

Systems of network have been exten- 
sively employed on roadways near the front 
not for the purpose of concealing from the 
enemy the fact that the roadways exist, 
but to make it necessary to shell the entire 
roadway continually if it is hoped to pre- 
vent its use. 

Although the camoufleur is provided 
with a vast amount of material for his 
work many of his requirements are met by 
the material at hand. Obviously the most 
convenient method of providing conceal- 
ment for a given environment is to use the 
materials of the environment. Hence 
| rubbish from ruined buildings or villages 
‘supply camouflage for guns, huts, etc., in 
that environment. In woods the material 
to simulate woods is at hand. The color 


ous the camoufleur must provide screens 
or natural turf. 

In this great game of hocus pocus many 
deceptions are resorted to. Replicas of 
large guns and trenches are made; dummy 
soldiers are used to foil the sniper and 
make him reveal his location, and paper 
mache horses, trees, and other objects con- 
ceal snipers and observers and afford 
listening posts. Gunners have been dressed 
in summer in green flowing robes. In 
winter white robes have been utilized. 

In the foregoing only the highlights of a 
vast art have been viewed but the art is 
still vaster for it extends into other fields. 
Sound must sometimes be camouflaged and 
this can only be done by using the same 
medium—sound. In these days of scientific 
|W arfare it is to be expected that the 


by other means than employed in the past. 


Records are made at various 
stations of the firing of a gun and the ex- 
plosion of the shell. By simple trigo- 


It is said that the Germans 
| fired a number of guns simultaneously 
with the ‘‘75-mile’’ gun in order to camou- 
The airplane and sub- 
marine would gladly employ sound camou- 
flage in order to foil the sound detector if 


The forezoing is a brief statement of 
some of the fundamental principles of land 
camouflage. Let us now briefly consider 
the eyes of the enemy. Of course, much 
concealment and deception is devised to 
foil the observer who is on the ground and 
fairly close. The procedure is obvious to 
the average imagination; however, the 
reader may not be acquainted with the 
aerial eyes from which concealment is very 
important. As one ascends in an airplane 
to view a landscape he is impressed with 
| the inadequacy of the eyes to observe the 
vast number of details and of the mind to 
|retain them. Field glasses can not be used 
as satisfactorily in an airplane as on the 
ground owing to vibration and other move- 
ments. The difference is not as great in 
the huge flying boats as it is in the ordinary 
airplane. The camera can record many 
details with higher accuracy than the eye. 
At an altitude of one mile the lens can be 
used at full aperture and thus very short 
exposures are possibe. This avoids the 
difficulty due to vibration. When the 
plates are deve'oped for detail and en- 
largements are made, many minute details 
are distinguishable. Furthermore, owing 
to the fact that the spectral sensibilities of 
photographic emulsions differ from that 
of the eye contrasts are often brought out 
which the eye would not see. This ap- 
plies also to camouflage which is devised 
merely to suit the eye. Individual foot- 
prints have been distinguished on prints 
made from negatives exposed at an altitude 


AMERICAN 


In rebuilding the devastated portions of 
Europe; in hastening the construction of 
engineering projects long delayed in this 
country, wire ropes will play their silent, 
all-important part. 


Again will Broderick & Bascom wire ropes 
be found mining, logging, hoisting great 
beams and conveying materials of all kinds 
in a peaceful industrial world. 


BRODERICK & BASCOM ROPE CO., ST. LOUIS 


Factories and Warehouses, St. Louis and Seattle. Agents in all large localities 


Broderick é BascomWire 





Back To Civil Occupations 


Unlike cannon, rifles, shot and shell, the usefulness of the wire ropes 
engaged in war work did not cease when the fighting stopped. Like 
returned warriors they will be mustered out and engage again in 
their normal occupation of construction and reconstruction. 


The Panama Canal, the New York State 
Barge Canal, the Woolworth Building are 
well known monuments to their pre-war 
activities. Their post-war work will be 
equally as important. 


There’s a brand of B. & B. Wire Rope for 
every purpose. Our Yellow Strand is not 
exceeded in strength by any wire rope of 
the same diameter and equal flexibility. 


NEW YORK CITY 
SEATTLE, WASH. 








By A. Frederick Collins. 

This work gives in minute details full 
from a small one giving a }4-inch spar! 
and every part are given an 





272 pages. 


THE DESIGN AND CONSTRUCTION OF INDUCTION COILS 


6%x9% inches. Cloth. 
ractica) directions for making eight different sizes of coils varying 
to a large one giving 12-inch sparks. 
the descriptions are written in language easily comprehended 
MUNN &CO., Inc., Publishers. Woolworth Building, New York City 


159 illustrations, $3.50, by mail, $3.65 


The dimensions of each 














of 6,000 feet. By means of photography 
daily records can be compared. The dis-| 
appearance of a tree from a clump of| 
trees may arouse suspicion. Sometimes a 
wilted tree has been noted on a photograph | 
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which naturally attracts attention to this! 













Just one trial will | prove 
that the Starretts will cut yn 
and last longer. 

Write for our No. 21B Ca: fi 
precision tools and hack by, aides: 
The L.S. Starrett Company 
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rights to foreign trade? 


If you are interested in protecting your rights 
abroad address 


Foreign Patent and Trade-mark Department 


Woolworth Building 


Inventions » | rade-marks 


IME and money spent without limit to 
develop a business merely creates property 
rights to which you have no title in most of 
the foreign countries unless you comply with 
the foreign laws requiring the patenting of 
| inventions and the registration of trade-marks. 


Foreign trade rights of Americans which are 
worth millions are being acquired by unscrup- 


Do You Own Your 


in the 
Foreign Countries? 


persons. Are you going to lose your 


MUNN & CO. 


New York City 
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The show place for 
Aviation in America 


is Langley Field, but a few miles from the Hotel Cham- 
berlin. This famous hotel—one of the finest resort hotels 
in the Western Hemisphere—looks out upon Hampton 
Roads and the New Naval Training Base and has Fortress 
Monroe with its various military activities for its next 
door neighbor. 

Superb opportunities for motoring, tennis, sea bathing 
the year round and golf on the Hotels’s own Eighteen Hole 
course. Every Bath and Treatment given at European 
Spas is duplicated by the Medicinal Bath Department 
(under authoritative medical direction). 

Don’t forget how close at hand Old Point Comfort 
really is—fare much less than to the far south resorts. 

Send for Booklet, “Golf” with Colored Aeroplane Map 
(the only one of its kind made in America) of the sporty 
Eighteen-Hole Golf Course and other illustrated booklets. 
Address 


George F. Adams, Manager 


Fortress Monroe 


New York Offices: Bertha Kuffner Hotel Bureau, McAlpin Hotel, Cook's 
Tours or “Ask Mr. Foster” at any of his offices. 
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position. 

| has resorted to transplanting trees a short 
distance at a time from day to day in order 
to provide clearance for newly placed guns. 
| By paths converging toward a certain point, 
it may be concluded from the photographs 
that an ammunition depot or headquarters 
is located there even though the position 
itself were well camouflaged. Continuous 
photographic records may reveal dis- 
turbances of turf and lead to a more care- 
fui inspection of the region for sapping 
| operations, etc. 


Decoy Ships for Submarines 
(Continued from page 77) 
Thus, the action of the decoy “Q-5”’ is de- 
scribed as follows: 
“H. M.S. ‘Q-5’ was struck by a torpedo 


abreast of No. 3 hold. Action stations 
were sounded, and the ‘panic party’ 
abandoned ship. The engineer officer 


reported that the engine room was flooding, 
and was ordered to remain at his post as 
long as possible, which he and his staff, 
several of whom were severely wounded, 
most gallantly did. The submarine was 





|yards distant, watching the proceedings 
through his periscope. He ran past the 
ship on the starboard side so closely that 
the whole hull was visible beneath the 
surface, finally emerging about 300 yards 
on the port bow. 

“The enemy came down the port side of 
the ship, and fire was withheld until all guns 
could bear at point-blank range. The first 
shot beheaded the captain of the submarine 
as he was climbing out of the conning 
tower, and the submarine finally sank with 
conning tower open and crew pouring out. 

“The action may be regarded as the 
supreme test of naval discipline. The 
chief engineer and engine room watch 
remained at their posts to keep the dynamo 
working until driven out by the water, 
then remaining concealed on top of the 
cylinders. The guns’ crews had to remain 
concealed in their gun houses for nearly 
half an hour, while the ship slowly sank 
lower in the water. Commander Gordon 
Campbell, for this action, was awarded the 
Victoria Cross.”’ 

One scarcely regards a little 200-ton 
schooner as standing much chance in a 
fight with a U-boat; so the following official 
story has special interest. 

“Lieut. William Edward Sanders, R. 
N. R., was awarded the Cross for an action 
of H. M.S. ‘Prize’ on April 30th last. The 
‘Prize,’ a topsail schooner of 200 tons, 
sighted an enemy submarine, which opened 


|| fire at three miles’ range and approached 


slowly astern. The ‘panic party,’ in charge 
of Skipper William Henry Brewer, R. N. R. 
(Trawler Section), immediately abandoned 
ship. The ship’s head was put into the 
wind, and the guns’ crews concealed them- 
selves by lying face downwards on the 
deck. 

“The enemy continued deliberately 
shelling the schooner, inflicting severe 
damage and wounding a number of men. 
For 20 minutes she continued to approach, 
firing as she came, but at length, apparently 
satisfied that no one remained on board, she 
drew out on the schooner’s quarter seventy 
yards away. The White Ensign was im- 
mediately hoisted, the screens dropped, 
and all guns opened fire. A shell struck 
the foremost gun of the submarine, blowing 
it to atoms and annihilating the crew. 
Another shot demolished the conning 
| tower, and at the same time a Lewis gun 
|raked the survivors off the submarine’s 
|deck. She sank four minutes after the 
| commencement of the action in clouds of 
|smoke, the glare of an internal fire being 
visible through the rents in her hull. 
“The Captain of the submarine, a war- 





rant officer, and one man were picked up 
jand brought on board the ‘Prize,’ which 
|was then herself sinking fast. Captors 
jand prisoners, however, succeeded in 
plugging the shot-holes and keeping the 
| water under with the pumps. The ‘Prize’ 
| then set sail for the land, 120 miles distant. 


observed on the starboard quarter 200) 


January 25, 1919 


It has been said that the enemy | by a motor launch and towed the remaining 


five miles into harbor.” 

Another thrilling story is that of a little 
| 360-ton collier, commanded by her de- 
| signer: 

“Lieut. Harold Auten, V. C., D. S. C., 
R. N. R., was in command of H. M. §, 
‘Stock Force’ on July 30th, 1918, when 
she was torpedoed by an enemy sub. 
marine at 5 P. M. The torpedo struck 
the ship abreast No. 1 hatch, entirely 
wrecking the fore part of the ship, includ- 
ing the bridge, and wounding three rat- 
ings. A tremendous shower of planks, 
unexploded shells, hatches, and other de- 
bris followed the explosion, wounding the 
first lieutenant (Lieut. E. J. Grey, R. N. R.) 
and the navigating officer (Lieut. L. E, 
Workman, R. N. R.), and adding to the 
injuries of the foremost gun’s crew and 4 
number of other ratings. The ship settled 
down forward, flooding the foremost 
magazine and between decks to the depth 
of about three feet. The ‘panic party,’ 
in charge of Lieutenant Workman, R. N. R. 
immediately abandoned ship, and the 
| wounded were removed to the lower deck, 
where the surgeon (Surgeon Probationer 
|G. E. Strahan, R. N. V. R.), working up 
|to his waist in water, attended to their 
injuries. The captain, two guns’ crews, 
| and the engine room staff remained at their 
| posts. 
| “The submarine then came to the sur- 
| face ahead of the ship half a mile distant, 
and remained there a quarter of an hour, 
apparently watching the ship for any 
doubtful movement. The ‘panic party’ 
in the boat accordingly commenced to row 
back toward the ship in an endeavor to 
decoy the submarine within range of the 
hidden guns. The submarine followed, 
coming slowly down the port side of the 
“Stock Force,’’ about 300 yards away, 
Lieutenant Auten, however, withheld his 
fire until she was abeam, when both of his 
| guns could bear. Fire was opened at 5.40 
P. M.; the first shot carried away one of 
the periscopes, the second round hit the 
conning tower, blowing it away and throw- 
ing the occupant high into the air. The 
next round struck the submarine on the 
waterline, tearing her open and blowing 
out a number of the crew. 

“The enemy then subsided several feet 
into the water and her bows rose. She 
thus presented a large and immobile target, 
into which the ‘‘Stock Foree”’ poured shell 
after shell until the submarine sank by the 
stern, leaving a quantity of debris on the 
water. During the whole of the action one 
man (Officer’s Steward, Second Class, R. 
J. Starling), remained pinned down under 
the foremost gun after the explosion of the 
torpedo, and remained there cheerfully and 
without complaint, although the ship was 
apparently sinking, until the end of the 
action.” 


The Sahara Hydrological Station 


HE General Government of Algeria 

has just decided to create a ‘Saharan 
Hydrological Station’’ for the compre- 
hensive scientific and practical study of 
the various problems connected with the 
vitally important water supply of the great 
desert. Among its activities will be in- 
cluded a census and survey of all the wells 
which supply the various oases, and an 
accurate determination of the yield of 
water; in the case of newly sunk wells 
especial note will be taken of the amount 
of floor when first opened in comparison 
with a later yield. This is rendered 
|necessary by the fact that many wells 
|show a marked decrease of yield after 
| having been open for a few years, thus 
|indicating that the source of supply was 
|not inexhaustible. It was formerly sup- 
| posed that such sources consisted of sheets 
|of water located in subterranean basins; 
| while this is probably true in some cases it 
is now believed that in many parts of the 
| Sahara the water supply is distributed in 
“networks of thread-like streams’ oc 
cupying positions which are variable both 
in the horizontal and in the vertical plane: 








| She was finally picked up two days later|in the midst of the sedimentary strata. 
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in the great logging in- 
dustry of the Northwest is 
increased by motor trucks 
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Inventions »« |rade-marks 
in the 
Foreign Countries? 


“TIME and money spent without limit to 

develop a business merely creates property 
rights to which you have no title in most of 
the foreign countries unless you comply with 
the foreign laws requiring the patenting of 
inventions and the registration of trade-marks. 








Foreign trade rights of Americans which are 
worth millions are being acquired by unscrup- 
ulous persons. Are you going to lose your 
rights to foreign trade? 





If you are interested in protecting your rights 
abroad address 


Foreign Patent and Trade-mark Department 
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Woolworth Building 
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The show place for 
Aviation in America 


is Langley Field, but a few miles from the Hotel Cham- 
berlin. This famous hotel—one of the finest resort hotels 
in the Western Hemisphere—looks out upon Hampton 
Roads and the New Naval Training Base and has Fortress 
Monroe with its various military activities for its next 
door neighbor. 

Superb opportunities for motoring, tennis, sea bathing 
the year round and golf on the Hotels’s own Eighteen Hole 
course. Every Bath and Treatment given at European 
Spas is duplicated by the Medicinal Bath Department 
(under authoritative medical direction). 

Don’t forget how close at hand Old Point Comfort 
really is—fare much less than to the far south resorts. 

Send for Booklet, “Golf” with Colored Aeroplane Map 
(the only one of its kind made in America) of the sporty 
Bighteen-Hole Golf Course and other illustrated booklets. 
Address 


George F. Adams, Manager 


Fortress Monroe 


New York Offices: Bertha Ruffner Hotel Bureau, McAlpin Hotel, Cook’s 
Tours or “Ask Mr. Foster” at any of his offices. 
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position. It has been said that the enemy 
| has resorted to transplanting trees a short 
| distance at a time from day to day in order 
| to provide clearance for newly placed guns. | 
By paths converging toward a certain point, | 
it may be concluded from the photographs 
that an ammunition depot or headquarters 
|is located there even though the position 
itself were well camouflaged. Continuous | 
photographic records may reveal dis- 
turbances of turf and lead to a more care- 
fui inspection of the region for sapping 
operations, etc. 


Decoy Ships for Submarines 
(Continued from page 77) 
Thus, the action of the decoy “Q-5”’ is de- 
scribed as follows: 

““H. M.S. ‘Q-5’ was struck by a torpedo | 
abreast of No. 3 hold. Action stations 
were sounded, and the ‘panic party’ 
abandoned ship. The engineer officer 
reported that the engine room was flooding, 
and was ordered to remain at his post as | 
long as possible, which he and his staff, 
several of whom were severely wounded, 
most gallantly did. The submarine was 
| observed on the starboard quarter 200) 
|yards distant, watching the proceedings | 
through his periscope. He ran past the} 
|ship on the starboard side so closely that | 
the whole hull was visible beneath the | 
surface, finally emerging about 300 yards | 
on the port bow. 

“The enemy came down the port side of 
the ship, and fire was withheld until all guns 
could bear at point-blank range. The first 
shot beheaded the captain of the submarine 
as he was climbing out of the conning 
| tower, and the submarine finally sank with 
conning tower open and crew pouring out. 

“The action may be regarded as the 
supreme test of naval discipline. The 
chief engineer and engine room watch 
remained at their posts to keep the dynamo 
working until driven out by the water, 
then remaining concealed on top of the 
cylinders. The guns’ crews had to remain 
concealed in their gun houses for nearly 
half an hour, while the ship slowly sank 
lower in the water. Commander Gordon 
Campbell, for this action, was awarded the 
Victoria Cross.” 

One scarcely regards a little 200-ton 
schooner as standing much chance in a 
fight with a U-boat; so the following official 
story has special interest. 

“Lieut. William Edward Sanders, R. 
N. R., was awarded the Cross for an action 
of H. M.S. ‘Prize’ on April 30th last. The 
‘Prize,’ a topsail schooner of 200 tons, 
sighted an enemy submarine, which opened 








slowly astern. The ‘panic party,’ in charge 
of Skipper William Henry Brewer, R. N. R. 
(Trawler Section), immediately abandoned 
ship. The ship’s head was put into the 
wind, and the guns’ crews concealed them- 
selves by lying face downwards on the 
deck. 

“The enemy continued deliberately 
shelling the schooner, inflicting severe 
damage and wounding a number of men. 
For 20 minutes she continued to approach, 
firing as she came, but at length, apparently 
satisfied that no one remained on board, she 
drew out on the schooner’s quarter seventy 
yards away. The White Ensign was im- 
mediately hoisted, the screens dropped, 
and all guns opened fire. A shell struck 
the foremost gun of the submarine, blowing 
it to atoms and annihilating the crew. 
Another shot demolished the conning 
| tower, and at the same time a Lewis gun 


jraked the survivors off the submarine’s 








|deck. She sank four minutes after the 
|commencement of the action in clouds of | 
|smoke, the glare of an internal fire being | 
| visible through the rents in her hull. 
“The Captain of the submarine, a war- | 
| rant officer, and one man were picked up| 
}and brought on board the ‘Prize,’ which 
'was then herself sinking fast. Captors 
jand prisoners, however, succeeded in| 
plugging the shot-holes and keeping the 
| water under with the pumps. The ‘Prize’ 
| then set sail for the land, 120 miles distant. 
| She was finally picked up two days later | 


} 
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January 25, 1919 


by a motor launch and towed the remaining 
five miles into harbor.” 

Another thrilling story is that of a little 
360-ton collier, commanded by her de- 
signer: 

“Lieut. Harold Auten, V. C., D. 8. C,, 
R. N. R., was in command of H. M. §. 
‘Stock Force’ on July 30th, 1918, when 
she was torpedoed by an enemy sub- 
marine at 5 P. M. The torpedo struck 
the ship abreast No. 1 hatch, entirely 
wrecking the fore part of the ship, includ- 
‘ng the bridge, and wounding three rat- 
ings. A tremendous shower of planks, 
unexploded shells, hatches, and other de- 
bris followed the explosion, wounding the 
first lieutenant (Lieut. E. J. Grey, R. N. R.) 
and the navigating officer (Lieut. L. E. 
Workman, R. N. R.), and adding to the 
injuries of the foremost gun’s crew and a 
number of other ratings. The ship settled 
down forward, flooding the foremost 
magazine and between decks to the depth 
of about three feet. The ‘panic party,’ 
in charge of Lieutenant Workman, R. N. R. 
immediately abandoned ship, and the 
wounded were removed to the lower deck, 
where the surgeon (Surgeon Probationer 
G. E. Strahan, R. N. V. R.), working up 
to his waist in water, attended to their 
injuries. The captain, two guns’ crews, 
and the engine room staff remained at their 
posts. 

“The submarine then came to the sur- 
face ahead of the ship half a mile distant, 
and remained there a quarter of an hour, 
apparently watching the ship for any 
doubtful movement. The ‘panic party’ 
in the boat accordingly commenced to row 
back toward the ship in an endeavor to 
decoy the submarine within range of the 
hidden guns. The submarine followed, 
coming slowly down the port side of the 
“Stock Force,” about 300 yards away, 
Lieutenant Auten, however, withheld his 
fire until she was abeam, when both of his 
guns could bear. Fire was opened at 5.40 
P. M.; the first shot carried away one of 
the periscopes, the second round hit the 
conning tower, blowing it away and throw- 
ing the occupant high into the air. The 
next round struck the submarine on the 
waterline, tearing her open and blowing 
out a number of the crew. 

“The enemy then subsided several feet 
into the water and her bows rose. She 
thus presented a large and immobile target, 
into which the “Stock Foree”’ poured shell 
after shell until the submarine sank by the 
stern, leaving a quantity of debris on the 
water. During the whole of the action one 
man (Officer’s Steward, Second Class, R. 
J. Starling), remained pinned down under 
the foremost gun after the explosion of the 
torpedo, and remained there cheerfully and 
without complaint, although the ship was 
apparently sinking, until the end of the 
action.” 


The Sahara Hydrological Station 


HE General Government of Algeria 

has just decided to create a ‘Saharan 
Hydrological Station’ for the compre- 
hensive scientific and practical study of 
the various problems connected with the 
vitally important water supply of the great 
desert. Among its activities will be in- 
cluded a census and survey of all the wells 
which supply the various oases, and an 
accurate determination of the yield of 
water; in the case of newly sunk wells 
especial note will be taken of the amount 
of floor when first opened in comparison 
with a later yield. This is rendered 
necessary by the fact that many. wells 
show a marked decrease of yield after 
having been open for a few years, thus 
indicating that the source of supply was 
not inexhaustible. It was formerly sup- 
posed that such sources consisted of sheets 
of water located in subterranean basins; 
while this is probably true in some cases it 
is now believed that in many parts of the 
Sahara the water supply is distributed in 
“networks of thread-like streams’’ oc 
cupying positions which are variable both 
in the horizontal and in the vertical plane 
in the midst of the sedimentary strata. 
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"They build over 500,000 motors a year—could there 
be any stronger recommendation for a MOTOR?” 
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VERY city and large town has its G-E 
Motor Agency. 

You can depend on the G-E Motor Agency 
man’s thorough knowledge of the application of 
electric power. He does not rely on guesswork— 
he knows horse-power ratings, types of motors 
and the correct control. 
The business of the G-E Motor Agency man is 
to conserve power, increase production and add 
to the profits of his customers. The door of 
every industry in his community—from the “elec- 


Look for this sign — 
11 is displayed by every 
G-& Motor Agency 


TERAL ELECTRIC COMPANY 
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tric shoe repair shop” to the big manufacturing 
plant—is wide open to him for what he knows 
and the way he serves. And not the least of 
his assets is the company behind him, building 
more than 500,000 motors a year, and whose 
foremost engineers he can freely consult. 


Call on your local G-E Motor Agency man—he 
can meet your power needs either by the instal- 
lation of new motors or by rearranging motors 
and machines without necessitating the purchase 
of additional equipment. 


GENERAL ELECTRIC COMPANY, Schenectady, N. ¥. 
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